
Bay of Brngat 


Arabian 


Kontt 


fipiUy' 


Time was when the Mercator projec- 
tion was the map. 

But today, with the importance of 
polar routes and great circle flight 
plans, the polar projection has be- 
come a most-important map. 

And the map you see here is im- 
portant for another reason, too: it 
shows the scope of the Honeywell 
Field Service organization. Carefully 
selected Service Engineers are sta- 
tioned around the world, as indicated. 

Their job is to service and flight- 
test Honeywell controls— Autopilots, 
Engine Controls, Electronic Fuel 
Gauges, Gyros and other control 
equipment — in dozens of different 
kinds of aircraft, wherever they fly. 
And their job, too, is to help train 
Air Force, Navy and airline crews in 
maintenance of their control equip- 
ment, as well as to recommend de- 
sign changes and figure new ways to 
meet new control problems. 

We expect our staff of Service En- 
gineers to grow larger in future years. 
Because automatic control is so im- 
portant a part of aviation progress. 
And automatic control is Honeywell’s 
business. 
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Emy fightiT, (very bomber, 
every transport is 
Hydro-Aire equipped. 


How to 
stop on 



The Hytrol Anti-Skid Braking System stops you on the money! 
Safe, sure, skidkss stops, even on icy runways, mean more 
completed scheduled flights. That's money in the bank! 

But for even greater financial advantages consider the Hytrol 
airline record of cash savings on tires and brake linings. 

Day after day Hytrol, by eliminating skidding, fiat spots and 
blow-outs is making phenomenal savings on tire replace- 
ment and retreading. Tire changes due to flat spots have been 
eliminated completely. And because of the braking action, 
Hytrol is reducing brake lining costs by more than 3655). 



Yes, Hytrol Anti-Skid Braking System, developed for 
greater safety and control in landing, has proved to have 
an important additional assist— a dollar and cents 
value that prominently reflects in operation economy. 


hytrol 



Subsidiary of Crffnc Co. 



How B. F. Goodrich 
makes it hot for ice 


S UPPLYING ice protection for any size 
or shape of airplane part is no longer 
a problem for B. F. Goodrich engineers. 
With flexible electric nibber, they can 
get a skin-tight fit over bulges, around 
tricky curves and comers. 

A B. F. Goodrich development, 
electric rubber can be made only one- 
twentieth of an inch thick. Its core of 
electrical resistance wires supplies heat 
so intense that water droplets hitting 
will evaporate before they freeze. It is 
the most efiicieni method of supplying 
spot, ami-icing hear. It simplifies design, 
saves weight, can be cemented on. It 
requires little power to operate— two 
lead wires carry the electricity furnished 
by the plane's regular power supply. 


Here are some applications— all of dif- 
ferent shapes— where BFG electric rub- 
ber has given successful ice protection: 

On prop shoes, it prevents ice from 
cutting down a plane's speed and 
maneuverability. 

In a jet engine's intake, it stops ice 
from choking off engine air, vital for 
combustion. 

In air scoops, it insures plentiful air 
supply for cabin heating systems and 
for cooling engine accessories. 

On radio masts, it keeps ice from 
forming and causing them to snap off 
in the wind. 

On elevator boms, it keeps them 
from freezing tight, insures easy control 


B. F. Goodrich electric rubber is also 
used on wings, hydraulic lines, water 
tanks, spinner domes, jet intake doors 
and many other airplane parts. It's a 
typical development of BFG's engj. 
neecing and research for aviation. Other 
B. F. Goodrich aviation products in- 
clude tires, wheels and brakes; De-Icers; 
Pressure Sealing Zippers; Avtrim; in- 
flatable seals; Plasiilock adhesives; fuel 
cells; Rivnuts; accessories. The B. F. 
Goodrich Company. Aeronautical Divi- 
sion. Akron. Ohio. 


B.E Goodrich 
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The thousand-mile handshake 


When a company-owned Beechcraft 
Executive Transport is available for 
instant action, you and your key men 
find time to shake hands with field 
men, customers, new business pros- 
pects regularly. For example, you can 
leave at your convenience, cruise in 


relaxing comfort one thousand miles 
in less than five hours, tend to busi- 
ness, return that day. Home office 
work can'! pile up. 

Thousands of executives use this 
soundproofed Beech 'Twin" in just 
such fashion daily. In your business. 


you could use more lime. Investigate! 
Typical costs and operating data on 

Call your Beechcrajf distribulor or 
write Beech Aircraft Corporation, 
Wichita, Kansas, V.S.A. 
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Shell Aviation fuel carries the 
most freight . . . the most air mail 
. . . the most passengers in the 
United States today. 


SHELL 
AIR FACTS 

Air transportation 
is efficient: 

A Ion of freight— be it 
elephants or eggs— flies 
a distance of one mile 
on less than % of a 
quart of aviation fuel. 


SHELL OIL COMPANY 
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NEWS DIGEST 


Domestic 

Rqiublic Aviatiou Corp. last week 
awarded Sncase (natioiiali/ted I'rciicli 
aircraft manufacturer) a more-tliaii-S30- 
million contract for spare parts for 
NATO's new F-S4F jet fighters, sched- 
uled to Isegin arriving in Europe next 
fall. Contract is the largest share of a 
S50-million order placed recently by 
USAF with the coinpany’s-Swiss svrS- 
sidiat)'. Republic Aviation (Interna- 
tionaD, for Thiinderstreak spares. The 
remaining funds are expected to be 
broken up into smaller contracts to 
European manufacturers that produce 
parts not made by Sncase. 

Navy cancelation of orders for 30 
Piasecki HUP Irelicopfers will not re- 
sult in layoff of production workers, 
company president Don Berlin said last 
week. The Morton. Pa., copter firm 
plans to increase production of some 
models, start new projects and build 
more parts now subcontracted to other 
companies. 

Crash settlement totaling 5100,000 
has been paid by National Airlines to 
an Elizabeth, N- f,, couple who suffered 
ses’crc bums when an NAL DC-6 
plunged into an apartment house Feb. 
11, 1952, sliowering their fln'rd-floor 
dwelling with flaming gasoline. Mean- 
while, Federal fudge A. E- Modarelli 
has ruled in favor of four other apart- 
ment dwellers seeking trial of injury 
claims stemming from the crash, clear- 
ing the way for hearings on 28 suits still 
pending. 

Pratt & Whitney Aircraft announced 
last week it is beginning large-scale pro- 
duction of T34 turboprop engines and 
is offering a commercial version rated 
at 3,600 hp. to U. S. and foreign air- 

Aic Transport Assn, forecasts multi- 
engine helicopters capable of carrying 
30 to 60 passengers will be ready’ far 
scheduled operation by 1959-60. sug- 
gests airline study of an ATA test pro- 
gram designed to compile data on ef- 
fective copter competition with surface 
transports in the slrorthaul intercity 
market. 

Rear Adni. Apollo Soncek has been 
nominated chief of Nan's Bureau of 
Aeronautics for a four-vcar term to suc- 
ceed Rear Adm. Thomas S. Combs, who 
has been recommended for promotion 
to vice admiral in command of an un- 
designated fleet. 



New Flet'cher Tested 


Latest model of the Hctcher Defender 
single-seat tactical support plane, the FD- 
23-B, is seen taking off for the fint time at 
AVTiifcman Air Park, San Fernando, CaHf. 
Major change from preyicnis FD-23 model is 

Full-scale replica of the W'right 
brothers plane tlvat made the first pow- 
ered flight 50 veara ago has been com- 
pleted bv tlic Institute of the Aeronau- 
tical Sciences and 24 U. S. aircraft 
companies and will be displayed at the 
l.AS annual summer meeting dinner 
July 1 3 at Los .Angeles. 

Old combat ]>lanes arc sought by 
Wright-Patterson .AFB, wirich wants to 
borrow these fighters and bombers for 
a parade of military aviation progress 
Sept. 5-7 at the National Aircraft Show, 
Davtoo Municipal Airport: P-I, P-6, 
P-1'2. P-26, P-35, P-38, l’-39. P-40. B-1. 
B-5, B-10, B-18, B-26, A-20 and B-24. 

Btaniff International Airways marked 
its 25th annivcrs.ity June 19. 

F'ivc aircraft companies esmorted 56 
lightphmes valued at a total of $359,579 
last month, upping 1953 foreign ship- 
ments to 188 units at $1,437,027. Air- 
craft Industries Assn, reports- Com- 
panies reporting May exports; Beech. 
Cessna. Piper and Taylorcraft. 

Lockheed Aircraft Service completed 
conversion this month at LAS Burbank, 
Calif., of eight Trans World Airlines 
Constellations to 81-seat tourist con- 

Ariation cdiicab'on wotkship will be 
launched July 23 far a five-week summer 
program at the University of Colorado. 
Boulder, under joint sponsorship of 
Civil Air Patrol and CU. 

Pan American World Airways is fur- 
loughing approximately 80 co-pilots of 
P.A.A's total pilot roster of 1.540. 


modified slightly, and lighter and more effi- 
cient radio gear is carried. First public show- 
ing of tbc new Fletcher FD-25-B will be at 
the National Air Show to be held at Dayton, 
Ohio, Sept. 5-7. 

Nesv Sfi-iuilHon temrinal and other 
impros'cincnts at .Miami International 
-Airport are scheduled for start of con- 
struction this fall. 


Financial 

North American Aviation, luc., Los 
■Angeles, has declared a dividend of 
75 cents per share, bringing total pay- 
ments far the current fiscal year to Sl.^0 
on 3.433,035 shares of stock outstand- 
ing. 

Northwest Orient Airline lias de- 
clared a regular quarterly dii’idcnd of 
281 cents pet share of 4.6% cumula- 
tive preference stock. 

Int'ernational 

Panair do Brasil Constellation 
crashed and burned June 17 during a 
landing approach to Sao Paulo, Brazil, 
Aiqjort, killing 10 passengers and seven 


Thirty-three persons were killed in 
tlie crasli of an Air Laos Co. DC-3 
June 17 in the jungle near Pakse, Indo- 

Air Vice Marslial Thomas G. Pike, 
former deputy chief of staff at Head- 
quarters, Allied Air Forces Central 
Europe, has been named assistant chief 
of the air staff of the Royal .Air Force. 

■Airline traffic transactions put tlirough 
the International Air Transport Assn, 
clearing house in London totaled $17,- 
934,000 last .April, an increase of $625,- 
000 over turnover registered during the 
same month of 1932, lATA reports. 
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West Coast Link of G-E World wide Service Chain 
Assures Peak Turbojet Performance 

LOS ANGELES SHOP HAS MODERNIZED OVER 1000 G-E JET ENGINES 


OPTIMUM ENGINE PERFORMANCE is assured users of G-E turbojets 
by G.E.'s world-wide jet service engineering organisation. For ex- 
ample; The Los Angeles modification shop -West Coast link of this 
world-wide chain--has modernized more than 1000 G-E jet engines. 
AS ENGINE IMPROVEMENTS are developed by G-E engineers, they 
are incorporated by the modification shop. This assures users of 
G-E engines in service of the latest advances even before these im- 
provements can be tooled into the mass production lines. 

WEST COAST AIRFRAME MANUFACTURERS, and USAF depots 
and bases using G-E jet engines, are served by the centrally-located 
L.A. shop. Additionally, trained shop representatives are sent into 
the field to assist and teach operating personnel new techniques 
and the use of new tools. Training programs are also conducted by 
the shop for G-E jet engine users as well as G-E personnel. 

MEETING THIS IMPORTANT STEP in the manufacturer-to-operator 
process, the L.A. modification shop is another of the many services 
offered G-E jet engine users. General Electric Co., Schenectady, N. Y. 
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WHO'S WHERE 


In the Front Office 

Robert A. Lovett, foniicr Sccrelarv- of 
Defense, has been elected a director of 
North American .Aviation. Inc., Los .Aii|cles, 
Calif. 

Frank Pace, Jr,, former Sccretarv of the 
Army and now executive vice president of 
General Dynamics Corp., and Lawrence 6. 
Richardson, General Dynamics senior vice 
president, are new vice chalmien of the 
hoard, Consolidated Vultee Corp. August C. 
Esenwein, manager of Convair’s Ft. Worth 
Div.. has been elected a vice president. 
Changes at the San Diego Div.; P. M. 
Fropbett, manager of F-10. Hight test oper- 
ations, and W. B. Harwell, manager of 
fiighi production. 

E. A. Bellaode, vice president and man- 
ager of AiRcsearch Aviation Service Co., has 
been appointed vice president and assistant 
to the president of the parent ocgaiiiaation, 
Garrett Corp,, Los Angeles. J. J. O’Brien 
is new manager of .AiResearch Aviation 

T. A. Weiss, Jt-, and B. C. Reciputi have 
formed an aviation consultant corporation 
known as Reciputi d- Weiss. Inc., serving as 
president and vice president respectively. 

Changes 

Lee A. Tclesco has been named executive 
assistant to the vice president of Philippine 

Paul F. Kriethe has been appointed ad- 
ministrative assistant to the senior vice pres- 
ident of Continental .Air Lines. 

Rav D. Caynor has been promoted to 
chief project engineer for Northrop .Aircraft, 
Inc.. Hawthorne, Calif. Shcniian Pruitt, Jt., 
is new production test pilot. 

AA'arrcn E. Alberts lias been named direc- 
tor of indnslrbl engineering for United Air 

Stewart FauU,-ner has resigned as director 
of publicity for Continental .Ait Lines and 
joined Trans World Airlines as public re- 
lations manager in Los Angeles, succeeding 
limmet RinrJan, now- Middle and Far East 
manager of public relations, Cairo. 

Edward H. Gunton has been named as- 
sistant manager in charge of operations at 
Solar .Aircraft Co.’s Des Moines plants. 
Olher changes; William Dixon. Production 
Kngiiiccring Div. manager, and Marvin L. 
Nelson, manager of the Qualits Control 
Division. 

Honor's & Elfclion^ 

Brig, Cen. Samuel R. Harris, Jr., com- 
manding general of Arnold Engineering De- 
velupment Center, Tullhoma, Tcnn., has 
been aivatdcd the .Air Force’s Legion of 
Merit for "outstanding service during the 
organizing of the .Air Research and Develop- 
ment Command ’’ 

Maj. Lester D. Gardner has been pre- 
sented the American Legion's Medal of 
Merit for "activclv aiding in the des'clop- 
ment of aviation, especially his founding of 
the Institute of the -Aeronautical Sciences.” 


INDUSTRY OBSERVER 

►Pciibagoa sources say there was another exception to Defense Secretary 
Wilson’s report that combat strength has not been cut in the defense 
cutbacks. This little-known victim of the economy ax was the sliort-raiigc 
air-to-air missile Meteor, a NasT Bureau of Ordnance project. Three con- 
tractors shared the cutback; Bell Aircraft, Massachusetts Institute of 
Tcchnolosv, and Federal Telecommunications Laboratories at Nutlev, 
N, J. ■ 

► Convair-Kt. WorUi's new cyclic maintenance and modernization pro- 
gram— which just started with the YB-S6, second of the aircraft to be 
built, and ultimately will cnconipass all B-}6s in service— is designed to 
get a standard configuration for all the big bombers. It will mean greater 
interchangeability of parts and major componenb between the different 
B-?6 models. Nearly 6,000 persons will be employed in the program at 


► Air Force has disclosed a 5644,000 project for modification of six 
Martin B-61 Matador pilotless bombers to incorporate test equipment 
whicli later will be used in test and training programs on the Hughes 
Falcon, anti-aircraft weapons, other types of pilotless aircraft, and rockets, 

► Bocing-Seattle’s new hangar will have the latest unobstructed doorway 
in the country, 785 ft. long, 65 ft. high, and is designed to house four 
B-52 Straloforts at once. 'This is another indication that the prospects 
for quantity production of the big cight-jet bomber are brighter than 
some people say. 

► Mooney Aircraft, Kcnville, Tex., has two adaptations of its Ntodcl 18 
one-placcr in development contracts for military applications. Mooney 
expects to get production rate of the Model 18 up to one a working dav 
by August, while grooming tlic four-place Model 20 Scotsman prototype- 
due to fly any day now— for quantity production. 

^A new device whicli flashes a iiglit or rings a buz?«r in tlic cockpit of 
an airplane in flight when a ground station wants to talk to that specific 
flight crew has been develop^ by Pan American AA'orld Airways Pacific- 
.Alaska Division and is currently undergoing tests. The svstem, called 
Selective Signalling (Selsig) by PAA, frees the flight crew from continu- 
ously monitoring its receiver over long flights, particularlv during static 
conditions. Several domestic airlines also ate interested in Selsig, which 
requires only the addition of a small amplifier in the airplane. 

►One .American Airlines flight ctew will be able to flv the U.S. conti- 
nent without relief crew for the first time this fall when American .Air- 
lines gets its first Douglas DC-7s for nonstop transcontinental service. 

► New de Havilland Gyton jet engine is described as Britain’s first in 
the 15,000-lb.-thnist class, but is now running at considerablv below that 
rating. Gyron i.s a simple, lightweight Jet with a very high efficiency 
compressor. Contrary to some reports it is not using titanium; nor is its 
development to 20,000 lb. likely in less than five vears. De Havilland 
and General Electric engineers worked closely on tlie engine’s dciclop- 
ment under tcmis of the de Havilland-GE technical assistance agreement. 
Development costs of around 52. 5 million, all prii-ate venture capital, 
ate in tliis engine. Prospects arc it will be the poweqslant for several of 
the next generation of Britisli jet fighteis still on the secret list. 

►Rulls-Kovcc mav get off-shore purchase contract to siipph .Avon R. .A. 
7 jet engines for tlic I’-S6Ds wliicli Fiat will build in Italv, However, 
the first 50 airplanes or so will still have GE J47 powcrplaiits. First 
Australian-built .Avon-powered Sabre is due to fly in about a month. 
Britisli say that on paper .Avon-Sabre performance curves show up better 
than current Sabres, MiG-1 5s. Hunters and Swifts, Iroiiicallv. two vears 
ago Rolls timied down a proposal to supply .Avems for Canadian-built 
Sabres given R.AF under arms aid. Instead, US.AF supplied CE engines. 
Now Rolls has Avons to spare. 


AVIATION WEEK. 


29, 1953 


AVIATION V^EEK 


Boeing Project X Details 

First U. S. Jet 

• Prototype is scheduled 
for first flight in 1954. 

• UAL and AA appraise 
transport next month. 

Boeing Airplane Co.’s new swept- 
wing, four-engine Model 707 jet trans- 
|xirt is expected to liold a eonsidcrablc 
edge in speed and power over de Havil- 
bnd Comets, first details of the pro- 
tohpe revealed last week. 

Specifications for the new jet liner 
now are in the hands of potential air- 
line customers. 

Data available indicates the 707 will 
cruise in the near-600-mph. class, pre- 
sumably around 580 mpli. But the air- 
liner raa\' achies'c bloek-to-block speeds 
in normal transport operations as high 
as 550 mph. for some distances. 

'Iliis would give Boeing an appre- 
ciable advantage o\'cr dc Ilas’illand, 
now quoting 470 mph. speed for the 
Comet 1. 500 mph. for the Comet 2 
and slightlv more than 500 mph. for 
tl.eComct'5. 

Details of the 707 were not author- 
iaed for release by Boeing but .\vi.s.TtoN 

KBK was assured of their Bcciitacy by 
reliable sources. 

W'ith the big aiijjlane already under 
constnretion at Boeing's Seattle plant 
and due for first flight in the summer 
of 1954, it is assumed the quoted spec- 
ifications are fairlv well crystallized. 
I'.xccpt for minor changes made as .the 
prototype progresses, the 707 is ex- 
pected to roll out of the hangar next 
lime essentially as it is described. 

► Open Choice— llicrc is a possibility 
of more serious alterations, however, 
after a M'est Coast conference next 
month with American and United .Air 
Uncs-two of the biggest potential cus- 
tomers for the 707 airplane. TTiC air- 
lines arc expected to confer with the 
four big AA’cst Coast transport makers— 
Boeing, Douglas, Lockheed and Con- 
sair— on what jet liner equipment the 
air carriers will bus. Anv changes the 
airlines ask within reason probabls- will 
be made, if alterations mean a s.rlc. 

Cost of the jet transport has been 
e.dimatcd at S4 million (Avt.sTiox 
Week May 4. p- 14). 

Contrary to recent reports, there 
still is an open choice behs’cen the tur- 


Liner to Be World’s Fastest 



bojet and tiirlxrprop types of transport. 
fets hold the advantages of earlier de- 
livery and more pros’cn powcrplants 
ever imasailability and scanty sersicc 
record of large 0. S. turbopr'ops. 

Designed for nonstop transcontinen- 
tal and for trans-Atlantic service, the 
new 707 is larger and heavier and car- 
ries more payload than tlic earlier Boe- 
ing Model 475 jet transport design or 
current piston engine Stratocrinser. 

► 25,000-Lb. Pavload-A gross weight 
figure of 190.000 lb., including 25,000 
lb. pavload. is quoted for the 707, 
compamd to 145,800 and 1S.750 Ih. 
for the Str.itocniiscr and 155.000 and 
lO.OOO 11). for the never-to-be-bnilt pa- 
per Model 475. 

A domestic \ crsion passenger arrangc- 


707 Takeoff 

, Landings 

Followine arc Ch 

1 Air Regulation 

field length requirements for takeoffs 

and landings of the n 

IV Boeing 707 jet 

transport design, as reported by Boeing 

to potential airline 

ustomeis:^ , 

At 120.000 Ih 

4.600 ft. 

.At 160,000 lb.. . . 

3,100 ft. 



.At 190,000 lb. . 

..7,700 ft. 



At 90,000 lb.. . 

. . , .4.400 ft. 

.At 120,000 1b. . . . 

3.700 ft. 

.At HO.OOO lb 

6,600 ft. 


nient for the 707, described in data sub- 
mitted to airlines, calls for five-abreast 
seating, with a total capacity of 100 pas- 

► Edge Over Comet— Boeing has an- 
nonneed tliat Project X, first designa- 
tion for tlic 707, will be powered 
by four P&WA J57s. 

Tlie now airline data discloses that 
the engines selected will be a commer- 
cial \crsion of this pms-crplant, desig- 
nated as IT5I.. It is rated at 1 1 .000 Ib. 
lliriist, with water injection. The ri'5Ls 
will make Boeing’s yet prototype the 
most powerful transport flying next 
Slimmer, holding a considerable edge 
over the de Ibnilhmd Comet 2 with its 
Itiilis-Roycc Avon 5 jets, rated at 6.500 
lb., and the succeeding Comet 5 with 
.Won lf)5, rated at 9.000 lb. 

► Strctclied-Oiit Stratocruiscr— The 707 
i- aim|)iirablc to a .stretclicd-out Boeing 
StnitDcruiser in dimensions and gen- 
cial hiyont of the fuselage, Pusclage 
length is 127 ft. 10 in. overall. But this 
includes swccpback of the horizontal 
stabilizer and elevator, so actual fuselage 
length is 122 ft. 2 in. Passenger cabin 
is .89 ft. 7 in. long. I-u'clagc diameter 
is 152 in. 

Stabilizer span is 59 ft. 8 in., total 
height of airplane is 58 ft. 5 in. to top 
of fin. Maximnin height with fin/tudder 
folded: 22 ft. fi in. Clearance inboard 
pods from ground is 57 in. 

'Ibis compares witli 110-ft. 4-in. 
merall length of the Stratoeruiscr. llow- 
L\cr, only the upper deck of the 707 
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prototype carries passengers; lower deck 
is desired for ba^age and caigo. Tbe 
707 fuselage appears oval from the 
front with sides of the Stiatocniisor's 
"figure S” filled in. 

► External Configuration— Ibe 150-ft- 
span wing of the 707 is swept at the 
same 55-deg- angle used by Boeing for 
the B-47 and the B-52 bombers and is 
set slightly forward of the fuselage mid- 
point. It is set lower than a normal 
mid-wing position, 

Four jets are slung under the wing 
in single pods, spacM out as follows: 
fiom centerline of fuselage to center- 
line of inboard pods. 26 ft. 7 in.; from 
centerline of fuselage to centerline of 
outboard pods, 45 ft- 7 in. 

Pods arc interchangeable, permitting 
50-min. engine change time. Single- 
piece removable nose cowls ate pro- 
vided; side cowling binges at the top 
and folds outward. Fireproof lines and 
fittings are specified throughout the 
nacelle area, and a fire seal seprates tlic 
compressor section from the burner 
and turbine section at rear, 

► Fuel Arrangement— Tliis is how fuel 
tanfc.s arc installed: outboard of the out- 
board pods, one 470-gaI. tank in each 
wing; between pods in each wing, one 
2, 170-gal. tank: betw-een inboard na- 
celles and fuselage, two tanks in each 
wing, with 2, 550-gal. tanks next to 
pods and 1, 850-gal. tanks next to fuse- 
lage. This adds up to 15,680 gal. Addi- 
tional 4,200-gal. capacity is in the w ing 
center section. 

Single-point, under-wing refueling is 
provided, with One location under each 
wing. Fuel system is suitable for use 
with fuels containing up to 30% aro- 
matics, including JP-1 and JP-4. 

► Control Surfaces- Ailerons has'C in- 
board and outboard sections, the former 
used at all speeds. But outboard ail- 
erons arc locked when flaps arc re- 
tracted, used only at low speeds. 

Spoilers, similar to those used on the 
B-52, are located on the upper surface 
of the 707 wing just forward of the 
flaps. There is a set of two spoilers for 
each flap section to augment lateral 
control and increase drag. Flap deflec- 
tion is 20 to 50 deg. for takeoff, 50 dog, 
for landing. 

► Wing Loading— Wing area of the 70? 
adds up to 2,400 sq. ft., compared with 
1.769 sq ft. for the Stiatocruiser. This 
figures out to a 79.16 Ib./sq. ft wing 
loading for the 707 at 190,000 lb gross 
weight, compred with 80.5 Ib./sq. ft. 
for the Stratocruiscr at 145.800 lb. 

Ibe 707 wing appears rclath’ely thick 
at the root. Its aspect ratio is 7,0, has 
a .54 tapr and a 7-dcg. dihedral. 

► Landing Gear— Main landing gear is 
a four-wheel bogie arrangement similar 
to the B-47 gear, retracting inboard 
into the belly. 

Nose gear with dual wheels retracts 
fornard, has a maximum turning angle 


Grumman in AIA 

Grumman Aircraft Engineering 
Coqj., Bethpage, N, Y., after go- 
ing it alone II years, has affiliated 
with Aircraft Industries Assn., the 
last major aircraft manufacturer to 

Grumman witlidrcw from the old 
.Aeronautical Cliambct of Com- 
merce, AlA’s predecessor, in 1942 
and had not been affiliated with an 
industry association since. AIA now 
has 1 20 corporate members, includ- 
ing virtually every major airframe 
and poivcrplant manufacturer and 
most of the big component makers. 


nl 55 deg- tread of the main gear is 
21 ft. 

► B-47 Profile— Cockpit is not faired 
into the nose fuselage contour but pro- 
trudes with obvious design attention to 
better visibility for pilots. 

Side s’iesv of the airplane is reminis- 
cent of the B-47: fuselage appears to 
have a constant diameter from the 
cockpit to n’cll aft of the trailing edge, 
where tlic top line continues straiglit 
back to the tail; bottom slopes up in a 


straight line to come to a near point at 
the fail. 

► Pneimiatic Starfers-Enginc starters 
are pneumatic, and other auxiliary 
power with the aircraft has not been 
finally selected. Hosvtvet. increasing 
use of pneumatics in large military air- 
craft because of the weight saving of 
air compared with oil. as an actuating 
fluid. nia\' be reflected in this commer- 
cial design. 

Boeing’s earlier transports- 507 
Stratoliner and 577 Stratocraiscr-werc 
almost entirely electric auxiliary power. 

AA Predicts Summer 
Air Traffic Record 

-American Airlines predicts an all-time 
houm for air transport business this sum- 
mer. Sales vice president R. E- S. 
lOeicliler says the summer rush started 
earlier than usual this year. 

He reports American’s passenger vol- 
ume gained 20% last May. compared 
witli a year ago. Load factor dropped 
four points because capacity gained 
25% with addition of eight new 54- 
passengor Douglas DC-6Bs in the past 
12 months. 

American's aircoach capacity next 
niDiitli will be neat))' double last July. 
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Press Slashes Heavier Than Expected 


Cutback in the lieavy press pro- 
gram comes as no surprise to many 
segments of the aircraft industry and 
its related activities, aitliough extent 
of the slice was more than cxpccted. 

Krnm the start of the program, 
AvtATiosf Week has learned, manv 
in the industry felt the heavy press 
plan svas too ambitious, tliat its ini- 
tiation should have been contem- 
plated on a more modest scale, with 
progressive expansion as conditions 
.ind experience warranted, 

► Program Paradox— It has been the 
belief of some sources close to the 
operation that the foreseeable need 
for forging and extruding machines 
did not justify so large a program. 

One seemingly paradoxical des el- 
opment in the program revision is 
the elimination of the two largest ex- 
trusion presses-ZO.OOO-ton units— 
while the heaviest tonnages in the 
forging machines have been retained. 
^Vhile Air Force Sccretars' Talbott 
stressed that technical and develop- 


ment problems insohed with the 
heavy presses would take time to work 
out, many in the industry feel there is 
greater familiaritv with the extrusion 
art than svith forging work. Also, 
extrusions have been used to 
greater extent in aircraft designs. 

► Demand Slow— Despite the dras- 
Kc slice, there is industrv opinion 
that designs in existence for modem 
aircraft and those being projected 
will not suffer. The belief is that 
adequate duplication of heavv presses 
still will be as'ailable to accom- 


mand for big plane parts from the 
new presses will be relativclv slow in 
coming, because requirements do 
not develop overnight, 

A lot has been learned about lieaw 
forging since the program was initi- 
ated. and multiple installations in a 
single plant should increase produc- 
tion cfficicncv, A new factor now is 
that fewer aircraft are in the picture. 


AF to Clarify Heavy Press Cuts 


•Aircraft industry leaders looked to 
a Wright Field conference last week 
for clarification of the apparently con- 
fused Air Force heavy press program 
now subst.intially curtailed. 

After slicing the program from 17 
presses to 10, Assistant Sccrctars’ for 
Air Roger Lewis called the industry 
conference in Dayton, presumably to 
announce exaetly what was in store for 
the firms involved. 

Pentagon and AMC officiab who 
have been responsible for the program 
since its inception in 1951 were or- 
dered to keep mum on the cutback 
pending the Lewis conference. 

► More Cuts?— Industry spokesmen still 
apparently are in the dark .is to how 
the slicing was done. There was a hint 
there might be additional cuts, al- 
though it is known that Defense Secre- 
tary Charles E. Wilson has approved 
the program as it now st.inds in es- 
tablishing his present defense plan. 

In unwrapping the revised heaw 
press schedule. Ait Force Secretary 
Talbott stated the move resulted from: 

• "A belief that the number of presses 
is in excess of requirement. 

• "Use of heavy presses in the aircraft 
industry involves some technical and 
developmental problems which will take 
time to work out." 

"It is considered prudent,” said Tal- 
bott, "to erect a limited number of 
presses, learn to use them, and place 
them in operation before erecting 


others, ^^'e have had no experience 
with verv big presses and it is possible 
that as we begin to use them we may 
n-ant to do things differently than we 
now think.” 

► The Cancelations— How much the 


C-124 Crash 

A team of Air Force flight safety 
investigators, he.idcd by Maj- Gen. 
Victor E. Bertrandias. .Air Force 
deputy inspector general, last week 
u’as examining the wreckage of the 
Douglas C-124 Globemaster which 
crashed and burned after takeoff 
from Tachikawa Air Base, near 
Tokvo, Japan. June 18, 

The plane carried 129 U. S. serv- 
ice men. all of whom were killed. 
It was the biggnt airplane death 

One Japanese witness reported 
two of the plane’s four Pratt & 
^Vhitney R4560 V’asp Major en- 
gines appeared not to be operating 
when the plane turned back in an 
attempt to make a GCA landing. 

Pilot reported one engine out, 
that he was returning to the base. 
But the plane, with full fuel load, 
went into a flat spin and crashed in 
a muddy rice paddv. not far from 
the airfield. 


present cutback will save the Air Force 
eventually is not yet disclosed. But 
value of the program before revision 
was around S5S9 million minimum. 
Here are the seven presses canceled: 

• 35,000-ton forge by E. W, Bliss Co, 
for Kaiser Aluminum & Chemical Div., 
Newark, O. 

• 25.000-ton fo^e by E. W. Bliss Co. 
for Kaiser Aluminum & Chemical Div., 
Newark. O- 

• 35,000-fon forge by United Engi- 
neering & Foundry for Harxey Ma- 
chine Co-. Torrance. Calif- 

• 25.000-toii forge by Baidwin-Lima- 
Hamilton for Harvey Machine Co., 
Torrance. Calif, 

• 20,000-ton extrusion bv Loewv Con- 
.striiction Co. for Alcoa, LafavcUe, Ind. 

• 20,000-ton extrusion bv United Engi- 
neering dr Fmmdrs' for Hanev Machine 
Co„ Torrance. Calif- 

• 8,000-ton extrusion bv Loexw Con- 
struction Co. for Kaiser .Aluminum 
& Chemical Div.. Halcthorpe, Md. 

All forging and extrusion presses can- 
celed were due for delivers' during 
1954. Kaiser and Hars'cv were hardest 
hit by the slash. Kaiser’s two forging 
presses for Nesvark, Ohio, were 75% 
completed when Air Force dropped the 
knife. Taking Hars'cy Machine out of 
the picture means no' heas-v presses will 
be in operation on the West Coast- 
Of two forging and two extrusion 
presses slated for Alcoa only an extru- 
sion press for Lafayette, Ind.. was hit. 
.Aviation Week reported Mar. 2 that 
"Alcoa at Lafayette is said to be up to 
the hilt in work on its extruder." Alcoa's 
two forging presses .slated for Cleveland 
arc underway. 

► A'Tiat’s Left— \\'ith the Air Force 
rex'ision. here is the way the heavy press 
program now stands: 

• 50,000-ton forge by Loewv Con- 
struction Co. for '\Vvman-Gordon Co., 
No, Grafton. Mass. 

• 35,000-ton forge by Loewy Construc- 
tion Co, for V'yman-Gordon Co.. No, 
Grafton, Mass- 

• 50,000-ton forge by Mesta Construc- 
tion Co. for Alcoa, Cleveland. O- 

• 55.000-ton forge bv United Engineer- 
ing &- Foundry for Alcoa, Cleveland, O. 

• 8.000-ton extrusion bv Loexvv Con- 
struction Co. for Harvev Machine Co.. 
Torrance, Calif- 

• 8,000-lon extrusion bv Loesvy Con- 
struction Co. for Reynolds Metals Co.. 
Phoenix, AtiE. 

• 8.000-ton cxtmsion bv Loewv Con- 
struction Co. for Kaiser .Aluniinmn & 
Chemical Di\',. Halcthrope, Md. 

• 12,000-ton extrusion bv Loewy Con- 
struction Co. for Curtiss-A\’right Corp.. 
Buffalo. N- Y. 

• 12,000-ton cxtnisiou by Lombard 
Corp. for Reynolds Metals Co., Phoe- 

• 15,200-ton extrusion by Schloemann 
Eng, Co. for Alcoa, Lafayette, Ind. 
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Wilson Hits AF ‘Over-Financing’ 

But Vandenberg charges that budget ruts will result 
in “increasing over-balance" of combat aircraft. 


Gen. Hoyt Vandciiberg's recommen- 
dation for a S1.4-billion increase in Air 
Force’s fiscal 1954 budget is described 
by Defense Secretary Charles E. Wilson 
as "oxer-financing” of an already "over- 
financed” USAF. 

In a point-by-point rebuttal of the 
outgoing USAF Chief of Staff’s pro- 
posal, Wilson advised the Senate Mili- 
tarx' Appropriations Subcommittee that 
projects cox'ered by the SI .4 billion 
could be prox'ided for by re-allocating 
defense funds. 

He asserted: "In essence the Vanden- 
berg proposal is simply a request for 
more money and is not substantiated by- 
supporting information or a .shoxving 
as to the uKlization of funds otherwise 
ax'ailabic.” 

► Vohiiitarv Trimming— The Wilson re- 
gime cut U'SAF’s budget from the S16.7 
billion recommended in January by ttic 
Truman Administration to 511.7 bil- 

Vandenberg denounced the S5-billion 
Air Force cut before a congressional 
hearing but later asked for restoration 
of only Sl-4 billion. Delays caused by 
the Wilson cutbacks already had inter- 
fered to m.ike some expenditures un- 
wise, he said, and the .Air Force volun- 
tarily had trimmed some more. This 
was the minimum to put the 143-wing 
program back on the track. 

► Increasing Over-Balance— Last xveek. 
General Vandenberg continued his cam- 
paign at an Aero Club of Washington 
farewell luncheon in the presence of his 
successor as USAF Chief, Gen. Nathan 
F. Twining. 

Vandcn&rg said: "If it had been the 
deliberate intention of members of the 
Office of Secretary of Defense to ham- 
per and delay the Air Force program, 
they could scarcely have taken actions 
xx'hich xxoiild better have serx-ed such a 
purpose, fust xvhen personnel shortages 
and base deficiencies became more criti- 
cal than ever before in out history, these 
elements of the Ait Force were elected 
by the Office of Defense Secretan- to ab- 
sorb minor but significant reductions 
xvhicli cannot be borne. 

"Just when production has begun to 
roll and is no longer a serious problem, 
the Office of the Defense Secretary an- 
nounces accelerations and retards the 
other elements of the force. The result 
will be an increasing over-balance in the 
direction of combat planes.” 

► Manpower Restrictions— General V.m- 
denbere charged that, as a result of 
the Wilson cuts, the recruiting induc- 
tion and training systems of the -Air 
Force were "throxvn out of gear at a 


time xxlicii they should be operating at 

in May and June," iic said, "the Air 
Force had to turn away 25,000 x'olun- 
teers. wifii a total shortage of military 
and civilian personnel for the 143-xving 
program exceeding 100, 000.” 

Ilie new stretchout is due not to pro- 
duction slippages, he said, but to cur- 
rent restrictions on manpoxver and base 
construction actixitics that are delaying 
the 143-xving program. 

Vandenberg indicated he accepted, 
xvitii misgix'ings, the S500-million cut of 
145 B-47 bombers for training units and 
the S250-million slash eliminating the 
beginning of a combat aircraft reserx'c. 

"B-47 bombers and cicxx's will have 
to be diverted from combat units to 
complete the training of B-47 pilots.” 
he said- “These planes, their aews and 
support and the small war rcsctx'c will 
be missed. But since more and mote 
people seem noxx to be willing to take 
the gamble tliat nexv xveapons xvill en- 
able the Ait Force to xvin a xvat quickly, 
it may be that we will have to give up 
cntirelx’ the hope of a niidy combat re- 

► Luxurious Substitute-Hc urged rein- 
statement of funds for approximately 
450 airlift and support aircraft, saying 
thev are necessary for Army air mobility. 

■'l am disturbed by the fact that the 
first steps taken toxvard cutting back 
the strength of the Air Force were 
taken at the expense of airlift for all the 
armed forces," the AF Chief of Staff 
said. "This resulted apparently from a 
tendency to regard airlift as a kind of 
luxurious substitute for surface trans- 
porta tion. 

“We hax'c learned that many nioxe- 


CPA Comet Service 
More than three months after 
the crash of its first Comet lA Mar. 
3 at Karachi, India, on its delivery 
flight, Canadian Pacific Airlines an- 
nounces this decision on projected 
Australia-to-Haxvaii jet service: 

No scheduled flights on the route 
this year. 

The Comet service xvas planned 
to start last April, but after the 
Karachi crash, the carrier said there 
would be some delay. CPA is get- 
ting only one other Comet lA this 
year and notes that “it is not feasi- 
ble to operate a scheduled scrxlcc 
on this basis." 


nients of supplies and particularly of 
piTxoimcl can be accomplished more 
cheaplx' by aircraft than by other means. 
Airlift is a lifc-and-deatK necessity for 
any kind of forte other than massive 
and oxenvhelming ground forces, xvhich 
xxc do not possess and xx'ill never 

"Tlie more sudden the xvat and the 
greater violence resulting from new 
weapons, the greater xx-ill be the neces- 
sity for fast moxement." 

Here are Vandenberg’s requests for 
S1.4 billion in additional funds, xvitb 
the ansxxcrs Wilson made: 

5353 million for procurement of 447 
airlift and support airciaft. 

■'If these planes arc found necessary, 
they can be financed xvitliout additional 
money,” Wilson said. With the S3. 5 
billion requested for fiscal 1954, USAF 
xvill have $23.1 billion for financing 
procurement of aircraft and related 
materiels as of July 1. .At a spending 
rate of S550 million :i niontli, this 
xx'ould finance the program for 42 
months, or three and n half vears. If 
S553 million is added, he contended, 
it would do no more than add 20 days 
-less than a month-to the advance 
period for xvhich funds arc available, 
boosting it to 42 months and 20 days, 

Tlic Defense Secretary: "The addi- 
tional 447 airlift and support aircraft 
stated as required, if found to be neces- 
sary in the financing period, can 1— 
financed by reducing ovct-finaiiced le 4 
time in the pre.scnt funding program.'' 

As of July 1, 1954, Wilson said. 
Air Force will have moiicx- to finance 
flic procurement program at a 5350- 
million-a-month rate tor 30 months or 
txvo and a half years— xvitliout anv new 
fiscal 1955 money. 

"The real question,” lie suggested, 
"is whether further reductions in new 
money for ’54 fiscal year should not be 
made to reduce to a reasonable basis 
the txvo and a half years of financed 
lead time xvhich will be canied into 
'55 fiscal year." 

Wilson said that in chopping USAF's 
budget for aircraft and related piocure- 
ment from $6.6 billion to $3.5 billion, 
lie made reductions of $4 billion and 
additions of $1 billion, making ,i net 
lediietion of $3.1 billion in the Tru- 
man budget's estimate. Ilic reductions 

• Elimination of funds for aircraft not 
reads' for production in the period to 
be coveted xvitli 1954 financing: SI 
billion. 

• Reductions in numbers of support- 
type airaaft, such as transports, train- 
ers and helicopters: S476 million. 

• Elimination of a trainer (T-36), xvhich 
he said was marginal to Air Force re- 
quirements and was in any case being 
eliminated by AF; $250 million. 

• Reduction in B-47 for training units: 
S372 million. 
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• Reduction in financing of excessive 
lead times: $1.6 billion. 

• Eliminah'on of combat planes for 
a small reserve: $233 million. 

• Reductions by .\F in jet spare en- 
gines: $165 million. 

nicsc reductions, totalling $■{ bil- 
lion, were offset partially bv these addi- 
tions that totaled Sl.l billion: 

• I''inancing of excess lead time left in 
the rev-ised budget: $847 million. 

• Additional pre-production costs put 
in revised budget: $100 million. 

• Contingrmey for procurement of lone 
lead time items put in the revised 
budget: 556 million, 

This discItBcs that Wilson's net re- 
duction for the financing of excessive 
lead time is $800 million. Of the SI. 6 
billion taken out. $847 million was put 
back in. 

$50 million mote for gioiind-pow- 
cred and electronic equipment. 

The $3.56 billion— including $625 
million recommended bv the Adminis- 
tration for fiscal 1954-that will be 
available for financing major procure- 
ment other tlian aircraft, as of Julv 1. 
will finance the program for four years 
at a spending r.itc of 575 million a 

The spending rate for fi.scal 1953: 
$54 million a month. 

Tlic $50 million requested bv Van- 
denberg would add 20 days to the 
advance financing preriod bringing it 
to four years and 20 days, Wilson said. 
"If the $50 million of ground-pouered 
and electronic equipment for which 
this amount is requested is required, 
it can be financed uitliout difficulty 
by slight adjustments within the sum 
of $3.6 billion wliicli would be avail- 
able.'' 

5600 million more for maintenance 
and operations: 

IliC Wilson budget allows S3.2 bib 
liun, amount used this year. 

“These economics, both in overhead 
and improved supply distribution.” the 
Sccretarv dtx-larcd. "which should en- 
able the .Air I'orcc to get along next 
year on the .same amount of money as 
was used this year.” 

He pointed to rcpe.itcd directives 
from the last Democratic-coiitrolled 
Congress for reductions in this .area 
of .Ah' activifv. 

Wilson rented tliis accounting of 
fiscal 1953 m:iintenancc and opera- 
tions funds: 

US.Ah' requested $3.8 billion. Tlic 
54.4 billion allowed was cut 5667 mil- 
lion bv the House. Despite US.AK 
protests that this cut would “necessi- 
tate a critical slowing down," Senate 
made an additional S200-million cut. 
Of the $3.6 billion finally voted by 
Congress, only $3.2 billion was used 
by USAF for maintenance and op- 
erations. 

"In other words,” W’ilson coin- 


mcntctl, "although the Air Force ad- 
tiially needed only $3.2 billion this 
vear, it insisted that the ap|jropriation 
of anything less than the $4-4 billion 
in the burfget would have 'critical’ ef- 
fect on the operations of tlie Air Force. 
Some of the same dire consequences 
arc now threatened unless we appro- 
priated $600 million more for fiscal 
'34 than was actually used this vear." 

$172 miliion mote for military per- 
sonnel. 

Air h'orcc’s plan for utilization of 
Ihc 970.000 level of military personnel 
provided for in V'ilson's program “in- 
cluded excess numbers of militarv 
police, bandsmen, administrative per- 
sonnel. personnel specialists, career 
specialists, chauffeurs, base maintenance 
and related tvpcs of pcrxonncl such 


as grounds keepers and grass fiofters.” 
By making substantial reductions in 
tlicsc areas, Wilson says, it will be pos- 
sible to keep pilot training and other 
necessary programs at the desired levels. 

$260 milUon mote for base cod- 
stiuctiou. 

As with other USAF programs, W'il- 
son contended that the base construc- 
tion program is "ovcr-fioanecd." What- 
ever goal in air wing strength is de- 
cided upon, he said, could be financed 
with the money surplus on hand. With 
the S400 million in new money asked 
for fiscal 1954 in the Wilson budget, 
the Defense Secretary reported. USAF 
will have S3 billion in unexpended 
funds for financing for several years 
and $2 billion available for new con- 
tracting as of July 1. 


USAF A.ves Kaiser Aircraft Role 

Coiitrai’t cancelations halt firm’s C-119 production and 
eliminate all hut "a handful” of C-123s. 


-Air I'orcc Secretary Harold Talbott 
last week annininccd cancelation of the 
C-119 Kaiser Motors Corp. contract 
while Henry /, Kniscr wns presenting 
:i stinging rebuttal to criticism of Wil- 
low Run C-119 production before a 
Senate .Armed Services Investigating 
Subcommittee. 

Hie USAF Secretary also annouticcd 
cancelation of the C-I23 contract witli 
Chase Aircraft Co,, 4955 owned bv the 
Kaiser firm. An Air Force spokesman 
said, however, that "a handful’’ of 
C-123s would be left in the program 
(AvtATWN Week- June 8. p, 14). 

fiivcstigation of Chase's pcrfonnancc 
on the C-123 contract was next on the 
Senate subcommittee's agenda. 

.Amifiier Kaiser firm. Kaiser .Alii- 
inimun and Chemical Div.. took the 
bnmt of USAF’s cuthaek in the heaw 
pre.ss program (see p. 141. 

Kaiser continues in production of the 
IU300 aircraft engine, under license 
from Curtiss-Wriglit Corp, Under sub- 
contract with Boeing .Airplane Co., the 
firm is machining forgings for the 13-52 
program and. under subcontract with 
r.ockhccd Aircraft Corp., is bnildine 
sitbasscmblics for the N'avv P2V patrol 
homlscr. 

► Fixed-Price Offer-ln canceling the 
C-119 and C-123 contracts, US.AF dis- 
regarded Kaiser’s offer made at a session 
of tlic Senate sub-committee: "In order 
to settle any further controversv as to 
tlic prodirctivc abilitv and efficienev nf 
onr company, the Kaiser oraanization is 
prepared to negotiate a fixed-price con- 
tract without reclctcrminafion for the 
completion of the C-119 work, pros ified 
that similar arrangements arc negotiated 
for tlic prime contract on the C-123B 
as.sanit tran.sport." 


Present Kaiscr-.Air Force contract for 
the C-119 Flying Boxcar is on a cost- 
plus-fixcd-fec basis. Kaiser's offer to 
change the contract now was seen as a 
nrovc to assure Kaiser Motors (new 
name of former Kaiser-Frazer Corp.) 
continued aircraft prodactioB activity- 
Kdgar Kaiser, son of the firm’s founder 
and president of Kaiser Motors, said 
recently that Willrrw Run had about 
20% of its contract left, 

► Hits Fairchild— The younger Kaiser 
tevcaied at the same time that the firm 
already has spent $70 million toward 
production of the Chase C-123B assault 
transport- 

chase Aircraft Co. is 49% owned 

bv Kaiser Motors. 

Henry Kaiser, board chairman of K:u- 
ser hfotors, lashed out at Fairchild Kti- 
gine and .Airplane Corp., developer of 
the C-119, charging that Fairchild all 
along had "attempted to sabotage and 
undermine" Kaiser'v production of the 
C-119. 

“Now," lie added. "Fairchild is try- 
ing to get our C-123 contract, because 
Ihev realize the C-119 will have but a 
short life since the C-123 suits the 
needs nf todav’s -Air Force better than 
the C-119." 

► Kaiser Costs— Kaiser charged that 
l airchild has been "dragging its feet" 
in sitpplying required technical assist- 
ance to Kaiser’s second-source oper- 
iitiou. Fairchild was paid $3,708,468 
by .Air Force to supply technical as- 
sistance in tooling up at Willow Run, 
he explained. lie said the firm supplied 
tooling templates and drawings that 
were "obsolete, incomplete, delayed or 
inaccurate." 

On the subject of costs, which earlier 
hearings determined were five times 
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that of Fairchild's in production of the 
C-119. Kaiser said: 

" Hie impression lias certainly been 
left in the public mind that Fairchild's 
cost per plane can fairlv be compared 
with our costs. The 5260,000 cost of 
Fairchild is after Fairchild has had the 
benefit of a government-owned plant, 
tree of cost to F'airchild; a large portion 
of its tooling costs and plane rc-anangc- 
nicnt costs written off on previous con- 
tracts: and teaming experience gained 
on over 800 of the same basic type." 

► F'airchild Costs— Here he referred to 
the C-S2 which l''airehild originallv de- 
veloped as a cargo transport which pre- 
ceded the C-119, 

Fairchild's cost, he said, is compared 
with "Kaiser's Cost of 51.200,000 per 
plane which is based on a privately 
owned plant, with all of the tooling 
and all the plant re-arrangement costs 
written off on a total of onlv 159 
planes.” 

"N'o one brought out the tact." he 
said, "that if Kaiser built 800 or more 
of this basic type of aircraft, its cost 
would be $260,000 or less." 

-Another cost problem, said Kaiser, is 
the fact that "we are building 
C-119Fs.” while Fairchild is building 
the C-I19C. He told senators that ap- 
proximately 30% of the F model is 
different than the C. 

"Tbete are some 80 changes rtxjnircd 
to develop the F model." he explained, 
“the major changes being different en- 
gines and a change from elcctricallv ac- 
tuated landing gear and control surfaces 
to a livdraiilic system.” 

► Model C Change-Origin:il avv'.ird to 
Kaiser contemplated building the C 

The change to the F model was 
ordered in January 1951. one month 
after the original contract was awarded, 
he said. 

"F'airebild was responsible for fur- 
nishing Kaiser the engineering informa- 
tion on the cliange from the C to the 
F. but, complete engineering informa- 
tion for the F model was not received 
until a year after the time of the con- 
tract change. .A mmibcr of the priming 
parts fumisbed Kaiser, bv Fairchild, 
were C-l 19C part.s and Kaiser had to 
modifi them, when possible, to F 
parts." 

Kaiser told the committee the C-l 19 
contract award was stricth- an .Air Force 
pro|iosition. that studies had been con- 
ducted for almost a vear, in preparation 
tor converting the Kaiser AA'illow Run 
plant to aircraft production. 

.Actualh'. Kaiser had expected to pro- 
duce B-47s at W'illow Run but, at the 
time. Lt. Gen. K. B. AA'olfe, former 
Deputy USAF Chief of Staff, \tatericl. 
decided the ncc-d for C-119 transports 
was greater because of the Korean crisis 
and F'airchiid's Hagcrstosvn, Md., fa- 
cility was unable to meet Air Force re- 


quirements for the latter plane. 

► Disiiutes Testimony— "It made sense 
for the -Air Force to select a plant that 
had the tremendous 500-plane-pcr- 
inonth capacity of Willow Run. At 
W'illow Run, the Air Force is buying 
somctliing Far more important tlian just 
planes, additional productisc aircraft 
capacity, ready for use in an emet- 
gtiicy," Kaiser said- 

"Dcfeiise of America depends on its 
ability to produce large quantities of 
military equipment on a moment’s no- 
tice when the emergency comes. This 
can only be done if the capacity to pro- 
duce is in being before the emergency.’’ 

Kaiser disputed earlier testimony that 
costs of C-119 production at Willow 
Rim increased as planes were turned 
rmt from an original estimate of $450,- 
000 per plane to $1,300,000. 

“'I'he fact is," he said, "that Kaiser 
never submitted any estimate of $450,- 
000, The fact is that the first Kaiser 
estimate for the number of planes ac- 
tually being built, in the stretched-out 
schedule actually being followed, is the 
estimate contained in the definitive 
contract for 159 planes. This estimate 
totaled $179 million.” 

► Explains Costs— .A revised estimate 
was made in May this year, he pointed 
out, which totaled $198 million, an in- 
crease of 10%. He claimed normal in- 
creases in labor and material costs were 
lesponsiblc for "a portion of this in- 

As to smcral specific items which 
Kaiser reportedly had charged erro- 
neously to Air Force, Henry Kaiser said: 

“AVe never asked the Air F'orce to 
pay for any of our interest expense . . . 
to pay for any part of the $60,000 men- 
tionerl as the cost of the dedication 
ceremony for the first C-119 ... or to 
pay for vacations earned on auto- 


House Vetoes Wilson 
Cut in Atomic Funds 

Congress appears set to go along witli 
the Administration's slowdown of 
atomic powetplaiit development, but 
tlie House has oserriddeu Defense Sec- 
retary Charles E. Wilson’s cancelation 
of an aircraft carrier atomic engine. 

Ill voting coming fiscal 1934 funds 
for the .Atomic Energy Commission, the 

• Okayed a S7.4-milUon cut made by 
the Administration in the program for 
development of an aircraft propulsion 
reactor. The Truman budget’s rccom- 
mendatiou of S22.6 million was reduced 
to $15.2 million. In fiscal 1953, $17.7 
milliun was invested in the program. 

• Earmarked $15 million for develop- 
ment and constniction of an aircraft 
carrier powcrplant, which also might be 
utilized for the generation of industrial 
power. Of this. $5 million would be for 
icscarcli, $3.1 million for preparation of 
plans and 57 million for construction. 

The Truman budget recommended 
ii S28-millioii total for an aircraft carrier 
reactor, of which $16 million was for 
research and $12 million for constrac- 
tiori. When Wilson revoked the "mili- 
tary requirement" for a carrier reactor, 
the project was canceled by the Atomic 
Fiiicrgi' Commission, resulting in $1.7 
million cancelation cost. 

At Hoitse Appropriations Committee 
hearings, it was developed that a single- 
purpose industrial reactor, built svithout 
consideration for space, would not be 
adaptable to shipboard use but that a 
plant for carrier use also would be 
adaptable- for industrial use. The House 
directed AEG to develop the latter. 

The total estini.-ited cost is $125 mil- 
lion, compared with $100 million for 
the single-purpose unit. 
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RAF Picks New Swift F.4 Over Hunter 


By Nal MrKillprkk 
(McGraw-Hii; Wnrid NeivsJ 

London— I'or several months the 
Royal Air Force has haggled over merits 
of its two front-line fighters-thc Vickers 
Supcmiarine Swift and the Hawker 
Hunter. Both have been ordered; the 
Ilrmtcr lias been bought in quantits- hy 
the U. S. under tire off-shore purchase 
program in preference to the Swift, 
But until this week it has never been 
altogether clear which aircraft the RAF 
would support with large orders. 

Now Aviation Week has learned e.s- 
clusiicly that the R-\F has come down 
on the side of the nesv Swift F.4. Tlie 
Swift F.4 is powered by a Rolls-Royce 
R-A.7R jet with afterburner rated at 
9,200 lb. thrust. It mounts four 
30-mm. cannon. A large additional 
order for Swift F.4s is expected soon. 
Some 375. including a few Swift F.ls, 
alreadv arc on order. 

► U, S. Turned Down Swift— In order 
to allow the RAF to make plans on the 
basis of firm delivery dates, the British 
government has asked Washington for 
assurance that the U, S. will not offer 
to buy Swifts under the off-shore pur- 
chase program except for delivery after 
1956. This is a complete about-face 
from last fall when the British were will- 
ing and eager to sell the Swift for 
dollars. The U.S. turned down the 
Swift F,1 in favor of the Hawker Hunter 
on the basis of test flight reports written 
by USAF chief test pilot Maj. Gen. A1 
Boyd, wlio flew the Swift F.l and the 
Hunter last November. 

Nothing in the RAF decision merits 
the conclusion that the U.S. bought a 
pig-in-a-poke when it supported the 
Hunter. Tlic facts ate that after exten- 
sive, independent flight tests and tech- 
nical evaluations b\' the R.\F and the 
USAF. the U. S. chose the Hunter and 
the RAF favored tlic Swift (althouali 
Britain has ordered the Hunter, too). 
I he R.^F didn’t make up its mind until 


after the Swift F.4 first flew back in 
March. 

'Hie RAF favors the Swift ewer the 
Hunter largely for one reason: It has 
extra tankage and therefore greater 
range. And otherwise RAF thinks the 
new Swift F.4 roughly equal to the 
Hunter. Therefore, rXf reasons the 
Swift is a sliglitly more flexible aircraft. 
► Production Problem— The Swift will 
be m squadron service later this vear, a 
step ahead of the Hunter. First Swifts 
will be F.ls, which eventually will be 
modified into F.4s- Several Swifts arc 
nmv flying and probably will appear in a 
formation at the RAF’ coronation review 
at Odiham July 15. 

Production-wise, the Swift is a tougher 
problem than the Hunter, requiring 
more machining. But Vickers Super- 
marine management has sot up an 
American-type production network of 
seven plants in the neighborhood of 
South Marsden, Wiltshire. These in 
turn ate fed by an extensive subcontract- 
ing network, including plane-builders 
Short Bros, dr Harland of Belfast and 
F'olland Aircraft of Southampton. 

Wlien he tested the Swift F.l last 
November. Gen. Boyd was disturbed 
by wing stall. He was very impressed 
with the Hunter’s handling character- 
istics. \Vhen he was assured by Hunter 
designer Sydney Camm that the pro- 
posed addition of tanks, snuggled under 
the Hunter’s wings, would bring up the 
range in line with the Swift's, Gen. 
Boyd gave the nod to the Hunter. 

►A Better Swift— Swift designer Joe 
Smith, meanwhile, was hard at work 
perfecting his F.4 to eliminate Boyd’s 
objections. Wing fences appeared’ on 
the F.4. and wingtip stall disappeared, 
offtciiil.s say. All .M on with afterburner 
was installed and power to the controls 
was boosted eonsiderahly. As a result, 
\'ifkas boasts the 1'.4 is "uii.surpassed 
in speed, mancuverabiliti- and rate of 

M’hatcvcr the rclatiic merits of the 


claim, the R.4F has been swung over 
to the Swift. 

The RAF' decision is bound to have 
some effect on orders for Hunters. 
Hawker has in hand orders for .ibout 
500, placed originally by the R.M''. But 
the U. S. is financing 430 and asking de- 
livery bj- June 1955. Tliat means a very 
considerable number of Hunters orig- 
inally ordered by the RAF arc going to 
have to be diicrtcd to NATO via the 
U. S. off-shore purchase route. (In addi- 
tion. the U.S. is financing part of the 
production of some 200 Hunter air- 
frames at Fokkers in Holland and Rolls- 
Royce R..-\. 7 Avons to go into them at 
F'abriqiic Nationalc in Belgium.) 

Two types of Hunters are on order, 
one powered by R.A.7 Avons, eventu- 
ally with afterburning, the other by 
.\nn.stroiig Siddeley Sapphire jets rated 
at 8.600 Tb. thrust. All U, S. -financed 
Hunters will have Avons. Tlie first 
pruduetiun Hunters are just coming off 
Hawker's production line at Squires 
Gate, ne.ir Blackpool. 

CPA Plans DC-6B 
Flights to Hong Kong 

Canadian Pacific Airlines has started 
Using from Hong Kong to Vancouver 
and plan.s to extend the .service to the 
Orient-South America immigration mar- 
ket this September, using 82-passenger 
DC-6B5. 

CPA plans to fly over U. S. immigra- 
tion red tape by going straight through 
from the Orient to South America via 
\'ancoiwcr, Mexico City and Lima, 
First flight was slated for June 28 with 
a IlC-ff. 

Rv|iikir DC-6B service is scheduled 
for inauguration Sept. 25. 

CP.\ took delivery June 17 of the last 
of four DC-6Bs on order. Tlie carrier 
w ill receive two more OC-6As in August 
and September. These ca^o planes are 
readily convertible to aircoach. 


AVIATION WEEK, June 29, 1953 






MULTIPLE. Several fighters can be refueled sitmrilan- ECONOMICAL in weight and cost; far simpler than any 
eously with wing-tip hose units- other refueling system. 

The System that Makes Mid-Air Refueling Routine 

Flexibility, ea se of operation, and the ability to refuel Because of the flexible nature of the system, refuel- 
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AVIATION SAFETY 



DIRECTORATE'S Flight Safety Research staff confers on aircraft accident reports. 

AF Research Cuts Crash Rate 

Flight safety specialists analyze accidents, educate crew 
nienihers and suggest improved aircraft designs. 


Aviation Week's safety editor. 
Alexander McSurely, recently was 
granted authorization to visit Air 
PoKe's Flight Safety Research Di- 
rectorate at Norton AFB, San 
Bernardino, Calif- In this story, 
he tells for the first time how, in 
three years, USAF’s extensive re- 
search effort has resulted in a one- 
third improvement in flying 


By Alexander McSurely 

San Bemaidino, Calif.— If you save 
the life of a single Air Force pilot, it 
salvages not only his nech but tfie S60,- 


000 it costs the USAF to train him. 

So, if you save a $3. 5-million Air 
Force B-36, plus its crew, you get into 
dollar economy that can mount rapidly 
into many millions, 

And when this kind of saving is 
being conmounded each year, as the 
U. S. Air Force safety record gets pro- 
gressively better, there must be a 

You will find the reason at the head- 

3 uarters of the Directorate of Flight 
afety Research here at Norton AFB. 
► Rate Goes Down— A couple of days 
with Brig. Gen. Richard J. O’Keefe, 
the safety director, and his staff of ex- 
perienced airplane and physiology spe- 
cialists, give you a better idea of why 


the Air Force accident rate is dropping. 

Like every serious safety group, the 
directorate tries first to find Out what 
causes each accident, second to keep 
any similar accident from recurring. 
Both the investigation of the accident 
and the struggle to establish preventive 
action arc tedious and painstaking jobs. 

► High Return— But tne payoff, since 
the directorate was set up in 1950, has 
been at a rate of return per dollar in- 
vested seldom quailed an;-whcre, un- 
less by a lucky Texas wildcat oil lease. 
Flight Safety Research doesn’t have to 
save very many expensive airplanes and 
crews a year to amortize the relatively 
small annual investment. 

► New 1953 Figure— For the first quar- 
ter of 1953, tlie Air Force accident rate 
is down to 25.8 major accidents per 
100,000 flight hours. And even though 
.Sir Force flew approximately 8 million 
flight hours in 1952, and is probably 
flying at a comparable rate now, that 
still adds to a lot of accidents. But any 
study of military aviation has to con- 
sider the type of missions Sown, many 
of them very different from routine 
commercial peacetime flying. 

The new 1953 figure becomes more 
impressive when vou learn it has come 
down progressively from 35 per 100,- 
000 hr- in 1950, 33 in 1951, and 29 in 
1952. That is how the dollar savings 
ate being compounded. 

In other words, if the 25.8 rate holds 
the rest of the year, the Air Force will 
have cut its major accident rate almost 
one-thitd in three years, despite a rapid 
upswing in hours flown in the same 

► Four Factors- Four principal factors 
enter into the Flight Safety Research 
program: 

• A trained corps of investigators, sen- 
ior pilots, engineers and physiologists, 
who go any place in the world to in- 
vestigate and analyze a USAF plane 
accident if there is anything to indicate 
unusual circumstances. 

• A daily continuous 24-hour reporting 
system by teletype on accidents from 
OSAF bases all over the world and an 
elaborate system for filing and cross- 
referencing accident data received. 

• A group of resident technical repre- 
sentatives from principal airframe man- 
ufacturers and regular frequent visits 
by nonresident technical representa- 
tives from other companies to aid in 
analyzing accidents and to pass back 
remedial suggestions to manufacturers 
for improved airplane design. 

• An active safety education program 
canted on by special magazines and 
posters circulated throughout the 
global chain of USAF bases, to present 
safety problems and cures. 

► Top-Level Support— Behind this pro- 
gram is the weight of the Air Force's 
liighest brass. 'The directorate is part 
of the Office of the fnspector General 
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FINALLY! 



FDC-1000 
SAFETY SEAT BELT 


DESIGNED FOR ONE 

OR TWO PERSONS 



QUICK RELEASE! 

METAL TO METAL CONTACT! 
NYLON WEBBING! 

MEETS CAA SPECIFICATIONS TSO-C-22b 
MEETS MIL SPECIFICATIONS B-6703 

• An enllrely n.w cenc.pl In nlrcial. ,»ot 

• Belt i. eoeily odjuilnble to cominri si 



DAVIS AIRCRAFTPRODUCTS, INC. 

1191-5 Spofford Ave., New York 59, N.Y. 
DAyton 3-1000 




Gen. llott S. ^'illKItubctg. retitiiig 
Chief tif Shiff. c-j1W ill his top com- 
iiiaiKicrs at the time the directorate 
WHS setup, pctsiiiialK rcail t)iem the 
"riot act" about gi'ing flight safety 
I he utiiioiit coopcr.ition, and has foi- 
lowed up uitli stiff admonitions- 

Hiit more iiiipoitaiif than the Van- 
ihiil>crg directises has been the actual 
piudlf In lower accident rates which 
has non fur I'light Safely Research in- 
ereasiiig attention and respect at At 
I' oree base.s and within conimimds. 

► Roniid-Robin— A day at the Directu- 
rate of Kliglit Safety Reicatcli starts 
with a round-robin staff conference in 
nliieh the specialists detail various 
Ispes of accident reports which have 
coine in by teletype during the night. 
T he director or his deputy assigns im- 
mediate iietion to he taken in eaeli case. 

W'heii an Aviation ^VEEK staff 
writer .sat in on one morning confer- 
ence, the day’s reports included such 

• A student pilot who slipped into the 
propeller of a Piper Cub trainer on 
the ground and lost a hand. 

• A Republic F-84 in a low-level gun- 
nery run over tlie Gulf of Mexico 
dipped a wing in the water and was 
lost. 

• A ininoi accident to a Navy R4D’8 
(Super DC-3) reported by Xavy liaison 
with the directorate. 

• A series of follow-up reports on ac- 
cidents reported c.iilicr. 


'I he re|)orts ate presented bv officers 
who are specialists on fighters, bombers, 
trainers, cargo planes, etc., according 

'Ihe conference discusses probable 
cause, similar accidents on record, ad- 
ditional facts needed, before action is 
directed. 

Procedure calls for preliininaty re- 
ports on major .Air I'orcc airplane acci- 
dents to come into Norton AFB head- 
quarters within six hours after an Air 
Force base learns of an accident. 

t.oca! base commanders are in- 
structed to hold airplane wreckage se- 
cure 24 hours to give the Flight Safety 
Research’s Imcstigation and Safety En- 
gineering Division time to determine 
whether to send special representatives 
to participitc in the investigation. In 
accidents with relatively obvious causes, 
the iin estigators accept reports from 
the local base's accident investigation 
board and fliglit safety officer. But 
wiicnever there appears to be a doubt, 
Norton investigators fly to the scene 
of the accident to make their own sup- 
plementary inquiries. 

The investigation may requite a 
team of specialists, including an air- 
plane commander who is checked out 
in the type of craft which crashed, a 
physiologist to check into the personal 
factors involved in the crash, a techni- 
cal representatisc from the company 
whose plane is involved, an engineer 
who will shrdy stmctnral factors. 

► Veteran Heads— Col. Theodore Q. 


C.ARGO Pf,.ANE safety specialists teach Packet accident before crash crew cleanup. 
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This picture of the Convair 340 shows what Rohr 
famous for - building power packages — power pack- 
ages for the Convair 340 - and other world-famous commercial and 
military planes. Of course, Rohr aircraftsmen do more than this. Currently 
they are producing more than 25,000 different parts for all types of airplanes. 
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in instruments where reliability is imperative 



where other materials fail 


engineers at Lear, Incorporated, planned to protect 
their new vertical gyro-mechanism from corrosion by 
housing it in a completely inert and dehydrated atmos- 
phere. 

Sealing the housing, however, proved to be more easily 
said than done. Despite the most elaborate precautions, 
solder and flux fumes often penetrated the joint and 
contaminated tiie delicate mechanism. Once sealed, it 
was impossible to reopen the case without loss of the 
expensive cover and harness. 

To both of these problems a simple and ingenious solu- 
tion was founi A thin 0-ring of Silastic molded to fit 
snugly under the cover flange is used to exclude the 


corrosive fumes generated in soldering a metal strip 
over the entire Joint. The Dow Corning silicone rubber 
O-ring is not damaged by soldering temperatures. And, 
the gyro-mechanism is just as accessible for repairs 
as the contents of a hermetically sealed can of coffee. 
Lear also uses a large ring washer of Silastic at each 
end of the housing to serve as resilient, shock-absorb- 
ing cushions for the apparatus at stratospheric 
temperatures. 

And that's just one of hundreds of examples of how 
Silastic is used to improve the performance of products 
ranging from cable to traction motors, from domestic 
steam irons to aircraft. 



Gi.ifi, duct (il tlic luuatigaticin and 
Safety I'iiiginccting Division, is a vcl- 
ciaii four-engine pilot who ltd a B-24 
ssing in Italy in ^Vorld War II and a 
B-29 wing 111 Korea, and beaded tlie 
10th Transport Wing at Patterson -AFB 
before World W'ar II. 

Col. Francis S. Gabreski, U.S. jet 
ace in Korea and ^\’or^d War II ace 
witli 51 enemy planes to his credit, is 
chief of tlic Combat Operations 
Branch. 

The staff of investigator pilots in- 
cludes some of the Air Force's most ex- 
perienced flycts. Although the B-47 only 
recently has gone into squadron service, 
Graff has two Stratojet commanders on 
his investigating staff, as well as officers 
who are checked out as B-56 and B-50 
comniander.s, and jet fighters, cargo, 
trainer and helicopter experts. 

^ Eaginceriog Staff— Engineering branch 
mciiidcs specialists in jet propulsion, 
electrical and hydraulic systems, guided 
missiles, structures, propellers, and 
three engineering monitors assigned to 
check new aircraft designs for defi- 
ciencies in safety features in engineer- 
ing and mockup inspection and to ana- 
lyxe new and current aircraft for ways 
to improve their safety design-wise. 

The safety engineers check over tlic 
Air Force handbook of instruction for 
aircraft designers, used for standardized 
engineering practices by aircraft con- 
tractors, and make recommendations 
for revisions based on safety practices. 

► Drsign Briefs— Tliis spring the Flight 
Safety Research engineers started issu- 
ing design briefs, detailing good safety 
design practices based on tlicir studies 
Ilf acciaont reports, lliese ate being 
mndc as'ailablo on request to manufac- 
turers who are Air Force contractors, to 
other govcnimcnt agencies, and to Air 
F orce commands. 

► Company Participation-Flxamplc of 
liow tlie manufacturers' representatives 
assigned at Norton AFB work ivitli the 
directorate in pushing tlie adoption of 
good safety design practices is seen in 
a recent outline of the Consolidated 
Vultee Design Safety Committee's 
work, submitted to tlie directorate by 
R. 11. Brickley, Convair field engineer 
at Norton. 

His princip.ll duties arc defined as: 

• Review past accidents involving de- 
sign deficiencies in all t\pcs of aircraft. 
Make sure pilot error is not actually 
caused by design etror. 

• Study presentations on design safety 
and accieent causes made by the di- 
leetorate and analyze how these apply 
to Convair designs. 

• Review current accident reports and 
confer witli ditectorate isersoniiel on 
safety design recommendations. 

• Accompany investigation of B-56 ac- 
cidents and revicsv causes for design 
deficiencies. 

• Make weekly reports to Cmivair-Ft. 
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PLAQUE is awarded to USAF units willi 


W’ortli for use of Pliiiit Design Safety 
Committee and tclum niontitly to Ft. 
Wortli to discuss design items at com- 
mittee meeting- 

Four other full-time technical repre- 
.seiitatives at Norton «ho perform es- 
sentially simiLir functions for their 
companies: £. E, Knouse, Douglas; 
L. W', Giffin, Boeing; Richard L. 
O’Connor, Fairchild, and William 
Bartha, l-ockhocd. Representatives of 
10 other manufacturers make weekly 
visits to the Ixisc for similar technical 
liaison on safety design, and many other 
companies' representatives are visitors- 

Supplementing its own technical 
staff, the directorate is free to call on 
Air Research and Development Com- 
mand and Air Materiel Command en- 
gineers for their views on technical 
problems. One of the most effective 
means of spreading the safety doctrines 
technically is bv circulation of accident 
reports and recommendations to the 
two tcclinical commands and to other 
contmands throughout the Air Force, 
with requirement for comments and 
recommendations for measures to pre- 
vent similar future accidents. 

Non<oncurrence by some of the op- 
erating commands on grounds a safety 
recommendation is not practical oper- 
ationally often provokes another “go 
around” in the directorate, which ends 
up in a compromise recommendation 
aimed at getting tlic safest airplane 
practicable to attain its mission. 

Aiiselt Refused Aid 

(McGraiv-Ifill World News) 

Melbourne— .\iisttalia's third largest 
airline operator, Ansett Airways Pty. 
Ijtd., has been refused government aid 
in acquiring new aircraft. This marks 
another instance where the government 
has turned down financial support to 
privately owned carriers. 
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Everywhere in the world — in the air — whether 
it’s a Constellation, 404, DC-6, Stratocruiser or 
Convair — Collins is there I 
Collins equipment is (he powerful, bur invisible 
link between air and ground. It provides the 
electronic eyes for airline cross-country navigation 
and instrument landings in bad weather — helps 

Collins 51R-3 Navigation Receiver, 51V-2 Glide 
Slope Receiver and 37j Omni Antenna are among 
(he many Collins equipments in constant use by 
these and other prominent airlines. Wherever 
you find airline service you’ll find Collins 
equipment — the standard for accuracy and 
dependability evervwhere. 
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PRODUCTION 


Forum Answers Heavy Press Questions 




• Large forgings, castings 
pose many problems. 

• SAE meeting analyzes 
them, looks into future. 

The men who must help transbte 
today’s and tomorrow’s aircraft and en- 
gine structures from drawing board to 
reality recently met for a panel dis- 
cussion with designers, parts and ma- 
terials suppliers, metallurgists and other 
industry personnel for a broad analysis 
of large forgings and castings. 

Presiding panel members* correlated 
the discussions which were part of the 
production foram held during the Na- 
tional Aeronautics Meeting of the So- 
ciety of Automotive Engineers, in New 
York. 

Some of the more important ques- 
tions and answers studied at the meet- 
ing arc briefed here. 

Forgings 

• Is ovcr-cniphasis being placed on the 
use of large light-inetal fo^ogs in ait- 
craft? 

No— many people close to the prob- 
lem believe that oven greater emphasis 
is needed. In today's aircraft more and 
more performance has to be built into 
less and less space. Tliis has called for 
new design thinking, new manufactur- 
ing techniques. 

Many aircraft builders have turned 
to large forgings— made on the existing 
18,000.ton press at Wyman-Gordon 
Co.— for a partial answer to these prob- 
lems. Large forgings having high 
strength-weight ratios make possible 
designs not otherwise consider^ pro- 
duciole, while at the same time experi- 
enced users cite large savings in man- 
hours and materials resulting from less 
machining and simplified assembly. 

Many believe that the liberal use 



of large forgings would be the only 
practical way to mass-produce modem 
aircraft in an emergency. 

• Are aircraft designers thinking in 
terms of large forgings and extrusions? 

Yes— a recent survey of 18 aircraft 
companies on the West Coast and in 
the Southwest indicated widespread 
and practical interest, as evidenc^ by 
designs actually on the drafting boards 
and in the procurement stage. Similar 
interest is reported on the part of the 
Midwest and East Coast builders, 

Many aircraft companies ate and 
have b«n using the largest forgings and 
extrusions obtainable, and expect to 
use larger units when the new presses 
are available. 


• Will aircraft designers be able to get 
from the large presses the kind of prod- 
uct they want? 

Tiiere will be limitations on what can 
be produced. At this stage, even the 
experienced press operators must base 
their estimates on extrapolation of data 
secured from the operation of the 
smaller presses. 

On a 50,000-ton press, operators be- 
lieve that forgings of average complexity 
having 3,000 sq. in. projected area can 
be made. Actual forgings may be larger 
or smaller, depending on relative diS- 
culty of forgiog. 

Among the more urgent require- 
ments of the aircraft designer are closer 
dimensional tolerances, thinner webs, 
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move in the wrong direction as forgings 
get larger. But they believe that better 
die lubricants, better die materials, 
more rigid press structures, use of die 
quenching where applicable, and other 
improved manufacturing tccliniquos al- 
ready well along will more than offset 
the size factor, and result in larger forg- 
ings to closer tolerances. 

Aircraft designers must think at least 
fi\e years ahead. They must continually 
ask for more than is presently available, 
in order to stimulate progress. An ex- 
iimple of a recent accomplishment re- 
sulting ftoni such thinking is the suc- 
cessful production of a tapered steel 
tube extrusion, with section as thin as 
i in,, useful in manufacturing propeller 
blades. 

• How will the rigidity of the new forg- 
ing presses affect forging tolerances? 

Principal effect of higher rigidity will 
be better die closure. Tliis will make 
possible better control of forging thick- 
ness and minimize thickness variation 
from edge to center of the forging. Tliis 
improvement will be particularly help- 
ful in assisting development of such 
items as integrally stiffened, thin- 
skinned wing panels and other similar 

• Can an aircraft manufacturer afford 
the cost of forging dies if only a few 
pieces arc wanted? 

Dies can be amortized economically 
in many cases in as few as 15-20 sets 
of forgings. Where prototype forgings 
are wanted in quantities of only 4 to 6 

C ' CCS, limited tooling (less costiv) will 
quently suffice to produce a blocker- 
type forging suitable for the first few 
pieces. Such forgings offer many ad- 
vantages over ho^ng out of slab be- 
cause of better grain flosv and properties, 
and less machining. 


One forging vendor reports promis- 
ing results wift cast Kirksite dies rein- 
forced with steel, for producing small 
quantities of blocker-ty^ forgings. This 
method, if successful, promises even 
lower tooling costs for prototype quan- 
tities. 

• Will the use of higher die tempera- 
tures during forging have a beucficial 
effect on the producibility of large, 
light-mctal parts? 

Die temperatures of at least 500F 
are considered essential. For many thin 
sections, die temperatures as close as 
possible to stock temperatures ate de- 
sirable. At present, a practical top limit 
appears to be about SOOF. Above this. 


adequate die lubric.ition is difficult, and 
the strength of standard die materials 
begins to be affected. 

• Will cart steel dies be used for the 
large presses? 

This consideration is currently under 
study. There should be a puce for 
them if they can be produced with 
enough strength and ductility, in suffi- 
ciently large sizes, and to sufficiently 
close tolerances. The maximum weight 
reported as having been produced by 
one foundry was 8.000 lb., to a toler- 
ance of ,00'2 in./in. 

Larger blocks require better refrac- 
tories and binders in the mold materials, 
than are currently available, if close 
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Floating 


ONE NUT 


Nutf-Shel 

y Manufacturers of self locking 
. anchor nuts ond bolt and nut retainers, 
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The old saying “A chain is no stronger than its 
weakest link” might easily be the axiom of aircraft 
design. No unit of the compound reciprocating engine 
is more significant for its efficient service than the 
lowly exhaust pipe. 

Smith-Morris is proud of its contribution to the 
success of the Wright Turbo-Cyclone “18”. In the 
field of high temperature sheet metal fabrication 
Smith-Morris quality assures dependable and trouble- 
free service. Our experience may offer a solution to 
your fabrication problem. 



folenuices are to be lield. Press opera- 
tors feel that impression tolerances must 
be close if much dic-siirking time is to 
be saved, and tliat as’ailable si7.es must 
be much greater than the 8.000 lb. 
mentioned, if they arc to be useful for 
the large press forgings, 

• What is being done about getting 
actual orders on the books for jiarts to 
be produced in the la^c presses? 

Press operators ate working witli de- 
signers and builders to promote the 
development of large forging and ex- 
trusion applications. The .Mr Force, 
too, is urging builders to utilize the 

It i.s reported that the Air Force is 
prepared to autliorize duplicate procure- 
ment of suitable items, thus assuring 
that plane production schedules would 
be met by the u.se of built-up structures, 
should unforeseen difEculties arise in 
utilizing the large integral parts. 

Several operators report that they arc 
overloaded on present equipment, 
which puts a limit on quantities and 
delivery schedules. The nesv presses 
will be utilized immediately on existing 
)>roductiou to relieve this bottleneck. 

Another important feature will be 
the combining into one piece of two 
or more large forgings now produced 
separately. Many of the designs origi- 
iialh- worked out for production on the 
IS, 000-ton press «crc found to be ton 
large, and had to he split. On such 
items, re-combining into a single large 
forging is attractis’c because it reauircs 
no inaior design changes, and will save 

iointi. ^ 

• Will n'w mati'rial of adequate qualitv 
and size ho asailable? 

Aircraft builders ate looking for some- 
thing better than has 1>ecn available in 
the past. .All the maior produccts of 
rod and bar arc working on the prob- 
lem and some notable success has al- 
readv been achieved. 

• Will there be cnougli raw material 

for the tremendous capacity of the new 
presses to produce forgings and cxtni- 
sions? __ 

Magnesium-producing capacity ap- 
pears adequate. Aluminum-producing 
capacity is being rapidly expanded, ac- 
cording to reports. A current scarcity 
of forging quality rod and bar is fem- 

• Assuming sufEcient ]>ig is available, 
what about facilities for converting it 
to ingots and shapes? 

'I’licrc arc two main aspects to this 
problem-first, the making of a sound 
ingot; and second, transformation into 
sliapcs of maximum quality by the 
proper type and amount of work. 

One producer chiiiiis much progress 
in producing an ingot up to 35 in. in 
diameter, which is virtually free of gas 
and porosity, as determined by g;is 
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analysis, macro- and micro-exanrination, 
and sonic testing. 

Another producer states that he has 
been working on tlie problem for a 
number of years and can uosv produce 
sound ingots in 14S and 75S up to 

6.000 lb.: he has produced ingots up 
to 9,000 lb. experimenhilly. and larger 
ingots arc in the program. 

Another producer believes that somsd 
ingots can be ruined by improper pr.ic- 
ticc ill reducing to wrought bar, and in 
forging. This company has done some 
work in rolling iS-in.-square ingots, 
using drafts of from 5 in. domi to I 
in. It has been found tliat the liglitcr 
drafts work only the surface, strctcii the 
center, and tend to produce unsound 
bar. The conclusion is that heaw draffs 
and as mucli total reduction as possible 
are necessary for sound rod and Kir. 

An Air Force contract is being pro- 
cured to cover experimentation in and 
development of ways to reduce ingots 
to desired sliapes and sizes. « itli high- 
est quality. Tfic methods to be studied 
include upsetiiig, ernss-working, cog- 
ging, drawing, rolling and extruding, in 
various combinations. It is expected 
that this work will be eompletc by the 
time the now presses are ready- 

• A\liy isn't more use made of blanks 
cast to rough shape, then finish-forged 

Tliis has been done, but it is a ques- 
tion of economics and quality- Present 
indications arc that forgings made in 
this way will not be as strong or as 
ductile as if thev were forged from bar. 

Data supplied by one producer of 
iD.igncsium forgings show that as east 
the material has a tensile strength of 

26.000 psi.. yield strength of 12.000 
psi-. and a 6% elongation; cast and 
forged with a \0% reduction, the ma- 
terial shows 35,000 psi. tensile strength. 

16.000 psi. yield strength and 10% 
elongation; the forged-from-bar unit 
shows -44,800 psi. tensile strength, 30,- 
000 psi, yield strength, and 16% elonga- 
tion. 

• Which makes the best forgings, cx- 
traded or rolled stock? 

The foigiug configuration might 
mean that one or the other would be 
better, according to one producer of 
forgings. Another producer shtes that 
it makes no distinction. 

Producers of extruded bar feel tliat 
reduction ratios as high as 25:1 are de- 
sirable. On this basis, the capacity of 
present extrusion equipment places a 
limit on the size of extruded rods which 
could be made with this reduction. 
New extrusion equipment under con- 
struction will eliminate this restriction. 

Castings 

• What difficulties are experienced in 
eastiog steel of the 2512 Ivpc with 3% 
tungsten? 



HUGE INGOTS will he key consideratini. 
in heavy pre^ptogram products. Big metal 



C.WOFV T.MI. IS example of thin-wall 
iiiugnesiiini casting. Piece is about 20 by 20 



WINDOW FR.AME is another example of 
casting magnesium with thin wall. Metal 
thickness is ?/32-iii., weight 21 lb. 


Soundness and porositv do not pic- 
.sent too much of a problem, riicrc is 
an end effect in whicli the grains solidify 
in a direction perpendicular to tlie mold 
wall. In mani' applications this has 
been found not harmful to perform- 
imcc. The material is susceptible to 
tearing, which presents a problem where 
fills must be cast, 

• What can be done to reduce the varia- 
tion in qualify of aiuminum castings? 

Good aluminum castings of coii- 
.sistciit quality arc being made, but 
comiiioii-sense rules must be observed, 
hirst, do not ask the purchaser to order 
just any casting from any foundry. The 
engineering people at the customer’s 
plant and at the foundry should get to- 
gether and determine what is the best 
design and what is the proper alloy. 

Second, quality t-.istings should be 
made by a concern with adequate equip- 
ment. experience and personnel, lligh- 
strength casting alloys arc more difficult 
to liaiidlc and require adequate control. 
For instance, proper use of X-ray inspec- 
tion in the foundry w ill sen'c to show 
up the occurrence, and help in deter- 
mining tlie cause of. imperfections. 
Such infomiation properly applied will 
narrow the quality band. 

• Whs do eastings sometimes have 
lower properties than the test bars, or 
even lower than are found in a properly 

Test bars and ingots can be cast un- 
der conditions that approach the ideal. 
On the other hand, a shape mav have 
mauv difficult configurations, changes 
in section, thin walls, etc., all of which 
call for higlier skill to produce a .sound 
part- However, a reputable foundry will 
sec to it that the design and alloy selec- 
tion arc proper and that mctliods are 
used which will produce a part in whicli 
the relafionsliip between test bar mid 
tasting is consistent and dependable. 

• M'hat is llic size limitation on mag- 
nesium castings? 

It depends on the p.irt and the cast- 
ing method employed. A 400-lb. under- 
carriage used in Kngland is about 7 ft. 
long, with an average section of 1 in. 
Many castings are mass-produced today 
in the 100-150-lb. range. Another large 
ea.sting is a 1.600-lb, base for a radar 
station. 

• What arc the minimum wall thick- 
nesses which can be attained— can we 
get as low as .090 in.? 

It is reported that a California com- 
pany is having some success in this 
range. A 2-ft.-sqiiare magnesium panel 
lias been cast witli walls iweraging .030 
in- (Avutiov 3\'rek Dec. 29, 1952, 
p. 31. reported a magnesium casting 
witli a wail thickness of .078 in.) 

Iligli-density ailovs have not vet been 
successfully cast with a i-in. wall, using 
normal practices- But it is reported 
Ihat. using the frozen mercury process. 
14-ill. din. rings witli i-in- walls have 
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but'n >uati$fulls miiclc, ;uid ’0-iii.-di;i. 
lings arc made «itli walls only slightly 
oser i in. In SAK 4140 and Tjpes 
liO and 410 stainless, such rings can 
he made up to 36 in. in dianietei. 

• Wliat about tolerances on these ring 
castings? 

Tlic higher the c-.isting temperature 
required, 3ic more difficult it is to hold 
tolerances. It is not just a matter of 
shrink. It is also a question of finding 
mold materials and binders which will 
withstand the high temperatures. 

One foundry reports making thin- 
M.illai rings up to 2 ft. in diameter with 
.1 tiilcriincc of * iV in. (.0625). Another 
(iiiindry is making sh-in.-dia. rings to 


.050 ill., but wall tliiekiiess is greater, 

• •ill. excess material being allowed on 
the inside diameter. 

Using tlie frozen mercury or plastic 
processes, s'ery close tolerances and thin 
walls are possible, althougli at present 
the size of sucli castings is limited. 

• How are some of these limitations in 
wall thickness and tolerances being 
oiercomc? 

By machining, in many cases. One 
promising method imolvcs casting fol- 
lowed by rolling to tliiiiiicr walls and 

• Is it permissible to weld aluminum 
and magnesium castings for aircraft use? 

Welding is permissible in low-stress 



Now immediately available from your nearby 
Ryerson Plant — a wide range of aUoy and stain- 
leus steels for aircraft production or maintenance 
requirements. 

On hand are over 400 sizes, finishes, and kinds 
of aircraft quality alloy bars, sheets and strip. 
Also more than 300 sizes, shapes snd tyjies of 
aircraft quality stainless steels. 

Improved stocks of standsrd analysis carbon, 
alloy and stainless steels, too. 

For quick shipment of all your steel needs . . . 


CALL 


RYERSON 

(OSSPH T. RYERSON k SON. INC PLANTS AT: NEW YORK . BOSTON • PHILADELPHI* 
CINCINNATI • CIEVELANB • BETROIT • PITTSBURGH • BUFFALO • CHICAGO 
MILWAUKEE • ST. LOUIS • LOS ANGELES • SAN FRANCISCO • SPOKANE • SEATTLE 


.itcas, using the Ileliarc process. 

• Can light alloy castings be successfully 
impregnated? 

High-vacuum impregation is done, 
using silicates or synthetic resins. In 
many applications the synthetic resins 
are preferred becjiiise they are more 
resistant to aircraft oils. 

• What is the opinion on Zyglo inspec- 
tion for non-ferrous castings? 

It is presently tire best metlrod, ac- 
cording to one user. Hon wer. the use- 
fulness of ordinary visual inspection 
should not be werlooked. With Zyglo, 
interpretation is important. Tire prac- 
tice must be set to reseal genuine cracks 
without coirfiising the issue by rcs’ealing 
unimportant porosity and superficial 
folds- 

• Wlicrc do castings find their most 
iiiiportairt field in aricraft? 

Without a doubt, at present, in air- 
craft eirgincs. Tlicse are high-grade air- 
craft quality parts. A tremendous field 
is developing for so-callcd "B" grade 
castings in the field of limited service, 
one-slrot use, such ns occurs in guided 
mtsstle ser\-ice. —IS 

DH Plant St'ore: 

One Every 2 Hoiir.s 

Top productioir rate for aircraft in 
England— one every two working hours 
—is credited to the de Havilland f.ic- 
tory near Chester. 

Elcren different countries are taking 
deliverv on the end products of five as- 
sembly lines at the big DH plant, the 
largest production facility in England- 

Tlic products: Comet 2 jet transports, 
Dove and Herort piston-engined feeder- 
liners. V.impire ami Venom fighters and 
trainers. 

New Firm Repairs 
Rejected Plane Paris 

A recently organized firm at Seattle 
is concentrating on repairing vendor 
equipment rejected by Boeing Airplane 
Co. as unsuitable for installation in air- 
craft. 

Boeing has been spending a repotted 
$50,000 monthly in rejairing some of 
these parts, but a majority has been te- 
tiinied to tlie ^•cndor-collect. After 
rework, the vendor repackages the units, 
contends witli increased paper work, 
and prepais the freight back to Seattle. 
In many cases, the freight handling and 
rework costs exceed the resale value of 
the returned unit. 

While working at Boeing. H. F. 
Stccre became aware of the situation 
and organized H. F. Steere & Co. to 
repair rejects, saving freight costs, time 
and handling. The company has worked 
in the past tew months on \atious man- 
iif.ictnrcrs' p.irls i.ihicd from $5 to 
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C.P.'CLAREtCCL 


ONE OF 
THESE 


CLARE RELAYS 

will meet most exacting 
small-space requirements 


^ Clart pioneered ihe Friiall-relay fielrl u-iiU lUe Tvpe K 
relay. Since ihaL lime iL has bmi llie mainsLav of ilesign en- 
gineers mIio nuisl have a superior relay lo operate in cxlrrinely 
Biiiall spaee. 

The (Jlarc 4'v|ie K not only has I hr advantages of small 
size ami light nriglit 1ml il is rapahir of cweciliiiglv fast op- 
n. gis rs adeqiiulr com. set pressure and ishighlv rr.sistaiil 
to shrx'L iiiul s'ibralioii, lls long life ami all-around drprml- 
abililv have rnalilnl lliia rrlav In inerL many eomplcv riigi- 
* ig rc<niirrmeiUs. 

Ill order lo meet ruslomcrs' s[>iX'irii-alions vhiob ibc 
Type K noiilil nol guile fill. Clare rnginrrrs have developed 
ihrre other small, light neight relavs. .MJ rerain the basil- op- 
erating and pliysienl eliaraeleristics of the Tyjie K- T"o of 
llicm, the 'I'yjtc K\ and the 'I'ype U. have the famous Clare 
reed armature susjiension of speeial allov. This has long been 

foniiaiice of the Clare 'I'ype K relay. 

The Ty pc K\ adds greater ojterating 
tivily by use of a slightly longer coil nhiehcaii he safely woiiml 
to 8(K)0 ohms resistance. The Ty)ie It adds still gi ralcr opci- 
aling range ami sensitit ili' hv use of a coil nol onb longer hut 
of greater diameter. The Tt pe relay is designed foi- o|H*ra- 
tioit on very Ion jiotirr. It rmpinv.s a elose-eoupled niagnelle 
eireuil, generous use of magnetic iron and highly eflieient loil 
design. This pcniiils high seusilivitv while retaining high con- 
tact pressure (luiaimum 30 grams) aud adequate eonlaet gap 
(miuiinum 0.0015’). 


All these relavs arc avuilalde enelosed in liermrtieally 
scaled gas-filled ronlaincrs nhieh inerease their life, reliability 
and usefulness under extreme i-omlilions of .illilude. tempera- 
ture, moisture, fiiugi. dust and dirt. 

Cilare sales engineers .ire located near yon. For com- 
plele informalion call llie nearest Clare offiee or eoiilart: 
C. 1’. Clare & .Co.. 1710 West Suimyside \\emie, Chicago 30, 
llliuois. In Canada: Canadian I.inc Materials Ltd., Toronto 
13. Cable Addrcsai CLARF.LAV. 


FIRST IN THE 
INDUSTRIAL FIELD 


GliaEB 





5.;, 1)0(1. Strerc (iftcn ralU m 
nnpluvc» in tlicir nrOiunrs fu 
iztd rework jobs. 


lie icing 
special 


Stcere estimates that 7R% of all re- 
jections arc <!nc to inconsequential, easy- 
to-tix defects or misuntierstanding of 
draning notes. Where rcssork is not 
economical, Stcere salsages materials 
for the niiuuifiicturer. 


Titanium Sponge Lark 
Holds Up Fabricators 

Speedup in deliscry of titanium prod- 
ucts \va> considered at a recent meeting 
of tile Department of Commerce’s Na- 
tional Production Authority- and the 
Tit-anium Producers and Kabricators In- 
dustry .Advisory Committee. 

The committee was told that pro- 
ducers and fabricators svimld soon be 
asked to reschedule deliveries to military 
contractors because of lag that has dc- 
selopcd in production and delivery of 
critical items due in Mm and June. 

Committee members attributed the 
delay, in part, to a shortage of titanium 
sponge. t'lNpaiision programs ate being 
undertaken to increase the production 
of this material, gos ermnent spokesmen 
said. 

The e.TOCctcd 1953 output of 3,400 
tons mav lie increased to an annual rate 
of 18,000 tons by 1936. 

A fabricator task group reported that 
melting cajiacits' alrcadv substantially 
exceeds the ahilits of titanium sponge 
producers to jirovidc taw material. 

Lockheed Extends 
Spot-Check Inspection 

•A .spot-check inspextion procedure is 
being extended to manufacturing opera- 
tions at Toekhecd Aircraft Cotp., Bur- 
hank, Calif., after a long and successful 
run on the company’s assembly linc- 

Iiitroduccd by the -Air I-'otce at Lock- 
heed in 1950. the plan has saved ma- 
terials, reduced delays. Initially tried 
cm the T-35, the system has been broad- 
ened to include ino.st asscmblv phases 
on both Air Force and Nary plancs- 
Wlierc Ah' inspectors formerly checked 
each plane, they now lca\-e detailed in- 
s-pcction to company personnel and 
make only spot-checks. 

W’itli the nesv AF-accepted extension 
of the svstem, company will substitute 
spot-checks for piccc-bv-piccc inspec- 
tions only in those mami{acturin| de- 
partnicnt.s qnalifying for a “ccrKiicate 
of quality.” 

Certificates will be given to de- 
partments that are on .schedule, liavc 
low rework records and have established 
qualitv-consciousness. 

The theory is that placing a depart- 
ment on its own responsibility will im- 
prmc quality performance. 
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SCINTILLA MAGNETO DIVISION 
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safeguards every 
component part of 
your ignition system 


D today'. . 

igiiilion eqiiipmrnt has played a spcc- 
taeulur part in aviation progrcee. 

■W'hilc Bendix reputation in i"nilion liaa 
been spotlighted bv scores ofiniportant 
engiiu-ering r.rsts.'thc imluslry's wide 
acerptance of Bendix ignition equipment 
has been built largely on the solid 
loiiiidalion of proiuict execllcnec in 
every component part. 

Just as a chain is no stronger than its 
weakest link, dependable ignition is tlie 
result Ilf eoin|H>nenls ile.signed ami 
maniifacliirecl for unfailing elliricDcy. 
That’s why it pays to insist on Bendix 
ignition components for every part of 
your ignition eysteiu. Whether your 
requirement is for a better electrical 
coniH-clor, a complete new ignition 
system, or the fuinuns Bendix Ignition 
Analyzer, you can be sure of quality 


sales department 
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CIITAM'AY reveals dehiils of Boeing's modified wiudtiiimcl nitli nev hvo*5tage fan. 


Boeing Triples Windtunnel Power 



Boeing's big windtmuicl is back in 
business after a S1.6-niillion niodifie.'i- 
tion job aimed at extending its uscful- 

More power, a new fan and an 8x!2- 
ft. test section are tlic tlirce major fea- 
tures wbich have enabled Boeing to pusli 
the tunnel operating speed from sub- 
.sonic through sonic and into the low 
supersonic range. 

As a result, it is tlic only privately 
i>wned test facility with transonic speed 
capabilities, a distinction to be addim to 
the fact that the tunnel is also the 
largest privately owned test facility in 
this country. 

► Modification— Boeing tripled the orig- 
inal power in the tunnel as the first 
step in the program. Westinghouse 
was called in to build a new 36,000-hp. 
electric motor whidi, coupled to the 
original lS,000-hp. unit, provides 
>4.000 lip. to blast air through the test 
section. 

The new fan s a two-stage design, 
24 ft. in diameter, with 36 three-foot 
blades to each stage. Blades are con- 


structed of laminated spruce covered 
ssith glass doth; remainder of the fan 
is steel and aluminimi. 

'Ihe tunnel is a closed-circuit type; 
tims there is considerable beat added 
to the lughspeed stream of air as it 
recirculates througli the tunnel during a 
test, 

eoobng air bleed lias been de- 
signed into the modified tunnel to 
handle this, and in addition, heated air 
is scooped off and exhausted outside. 

Basis for the modification of tlic 
tumid svas work done at tlic National 
■Advisors Committee for Aeronautics, 
and disclosed by them to George 
Sdiaircr, Boeing technical staff chief. 
(Tliis could refer to the so-called “ven- 
tilated throat" svhich permits a tunnel 
lo run at transonic spred continuously 
without the choking which ssould other- 

'lliis cooperation was a tsvo-way 
street because Seliaiter was able to pass 
on an impros’cmeiit used by Boeing 
svhich NACA ssill build into its largest 
and Fastest transonic tunnel. 


EN’ors'ERRS watch highspeed ssindtiinncl tests, check uiilomatic recording of forces. 


Navy Conlratis 

llic follossiiig conltacU sstre an- 
nounced recently by the Navy’s Aviation 
Suppiv Office, 700 Robbins .Ave„ Phila- 
delphia 11. 
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A World Leader In Engine And Aircraft Rebuilding 



Pacific Airmotive Corp. Specializes In Aircraft Engine 
& Accessory Overhaul/ Maintenance And Repair=i= 

Whatever your private aircraft needs .. .overhaul, repair or mainte* 
nance. ..you con be certoin of the best at Poclfie Airmotive (Eastern 
Division, linden, N. J., pictured). Pocific Airmotive 's rigid rules for ac- 
curacy and specifications meet and even exceed the requirements of 
government and military agencies. 

P.A.C. maintains a complete shop for the overhoul of engine acces- 
sories, The fuel flow test bench shown above, and the forge and 
welding shop shown of left, are typical of Pocific Airmotive 's complete 
facilities. You can be sure your airplone will be expertly overhauled, 
repaired or serviced at Pacific Airmotive ... the finest for technicions 
□nd facilities, and serving the very finest aviation petroleum products — 
Cities Service Aviation Products. 


CITIES SERVICE 



AVIATION PRODUCTS 

New York • Chicago • In the South: Arkansas Fuel Co., Inc. 
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What shape should a wing be? What pitch 
should a propeller have? Is a tail needed? No 
one knew the answers when Wilbur and Or- 
ville Wright were developing their airplane. 
By comparison, the propeller problem 
seemed easy. So the Wright brothers left 
this “easy problem" till last and con- 
centrated on wing camber, elevators, and 
rudders, making their 1902 Glider aero- 
dynamically sound. Used in the first planes 


manufactured, OsTUCO Tubing has become 
the standard of quality for fuel lines, land- 
ing gear, engine mounts, and other applica- 
tions requiring ease of machining plus 
exactness in forming and fabricating. 

Your own requirements will be depend- 
ably met when you specify OsTuco. Contact 
your nearest OSTUco Sales Office or write us 
for a new informative catalog, “OSTuco 
Tubing," and our latest A-2 Handbook. 





tcriiil is reported to combine high hard- 
ness, non-galling characteristics and 
superior corrosion resistance. 

It is a liatdenable 18-8 type, contain- 
ing copper, molybdenum, silicon and a 
very small ainount of beryllium. It is 
reported readily machinable in the 
qncncli-amiealcd state and may be hard- 
ened by a low-temperature heat treat- 
ment, which produces no distortion and 
only a light tinting discoloration, readily 
removed. 

In annealed condition, the material 
is easily welded, using special V2B 
welding rods. 

The alloy does not overage at elevated 
temperatures, it is said. It can be pro- 
duced in botii east and wrougiit form. 


COMPUTER assemblies of any pattern. 

Magnetic Blocks Aid 
Computer Design 

Standard magnetic building blocks for 
making up computers were unveiled re- 
cently before scientists at a meeting at 
the Naval Ordnance Laboratory, Silver 
Springs, Md. 

They look somewhat like children’s 
building blocks and can be ananged 
rapidlv in any desired performance pat- 
tern. the scientists were told. 

The blocks, or Magnetic Decision 
Elements, were developed by Minne- 
sota Electronics Corp. Thej’ are de- 
scribed as completely flexible, basic 
components which can be used to build 
speedily the entire arithmetic, prograin, 
control and memory sections of digital 
computers. The blocks are One inch 
square. 

They can be employed for both se- 
rial and parallel systems, anything from 
simple flip-flops and binary counters to 
large-scale general purpose computers 
.ind digital differential analyzers, accord- 
iiigto the firm. 

Tlic elements contain no electron 
tubes or transistors. They are cast in 
an epoxy-tvpe resin for maximum re- 
sistance to shock and environmental 
conditions and lend themselves to vol- 
ume production, for applications “nhcrc 
absolute minimums in weight ... are of 
primary importance,’’ the company says. 

Use of the blocks will lengthen the 


useful life of computers, as they can be 
shiftal around to meet new demands 
on the computer. The time cycle of 
design and construction of computers 
can he shortened to weeks, days and 
hours, instead of years using these 
blocks its tire foundation of computing 
svstems. the companv claims, 

■ Minnesota Electioiiics Corp., 47 W, 
Water St.. St. Paul 1, Minn. 


New Stainless Allo) 

Is Harder, Non-Galling 

MAGNETIC blocks ate used to build ... \ stainless steel alloy-V2B-has 

been announced by Cooper AHoy 
I'oimdiy Co., Hillside. N. J. "nic ma- 
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New jet engine designs 
further reduce frontal area 


With their introduction of the first axial-flow jet engine over ten years 
iigo, Wesiinghouse engineers expanded their efforts to reduce aero- 
dynamic drag to an absolute minimum. Continued designing and 
testing met with outstanding success on the J34 engine, first in its 
class with the smallest frontal area per pound of thrust . . . permitting 
the first twin-jet aircraft design. The unequaled performance of twin- 
jet planes in Korea has pul real meaning in that record. 

While the J34 was writing jet history in combat, Westinghouse had 
new pencil-slim engines in their test ceils . . . new designs for a more 
powerful jet engine that promised even greater latitude in plane design. 
Today, those designs have made possible the J40 with the smallest 
thrust frontal area ratio of any announced engine. 

Realizing that even projecting rivet heads can have effect on the 
speed of jet aircraft, Wesiinghouse engineers know that they must 
respect every aerodynamic factor. That is why they have maintained 
leadership in the development of axial flow engines . . . why they have 
designed jet engines smaller in diameter for given power output than 
any other manufacturer. That is why they have acquired a wealth of 
jet engineering and designing knowledge that will prove invaluable 
to commercial airlines tomorrow. Wesiinghouse Electric Corporation, 
Aviation Gas Turbine Division, Philadelphia 13, Pennsylvania, 



Finat Assembly. Shown above in Ihe last stages of assembly is the Wesiinghouse 


you CAN 6E SURE. ..IP IT& 

\\festin^ouse 
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Do you 


Buy It? 


WeWH9 Rd4s. stable buying 


even at lower beats, SUg U clean and easily removed. Coating resists 
cracking right down to short stubs, Your choice from a complete line for 
every type of stainless welding. 


fDr inert Cas Weidiag • Six Page-Allegheny stainless grades in 
,035', .045', and .0625' diameters. Precision thread-wound on 25-lb. 
non-returnable reels to fit popular arc welding machines. 


/Dr Sabmeryeti Are Wetiliiif • page 

from 1/32' to 5/16', plain or copper coated, 
wound coils, 22' or 24' mill coils, or 200-lb. retu: 
steel reels. 
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Rods 



G. M. GIANNINI ft CO., INC. 


Pasadena, California, and Eost Orange, New Jersey 
manufacturers of components for sei-vo-meehanisms 
anti computers, has recently established a subsidiary 
with headquarters in Milano, Italy, where the following 
,ictivitics will he performed: 

• Sales and Engineering Office far the distribution 
and servicing of Giannini products in Europe. 

• Research Laboratory and Experimental Shop for 

Europe. • 

Inquiries are solicited from persons or organizaliuns in 
’ Western European countries interested in handling Ciunnlni 
products. Please submit full details as to territories covered, 
other products handled, organization and sales possibilities, 
by writing to: 





Lockheed Tunnel 
For Icing Research 

:\ nctv icing tunnel scheduled for op- 
eration in .August is now being con- 
structed at Lockheed Aircraft Coep. to 
supplement the company's established 
nciither-makini tcsc.irch facilities. 

Intended for testing wings, control 
surfaces, dc-iccr boots, engine heater air 
inlets, carburetor intakes, built-in .in- 
leiinas, radoincs and other installations, 
the 9,600-cu. ft. tunnel will be sersiced 
bv a 1.165,fl00-Btu..dir. refrigeration 

' Mists- spray and high-force winds will 
he available to duplicate flyingcondi- 
tioiis in ice-forming weather. The rc- 
se.itch dcs’ice will test components at 
a simuhitcd speed of 200 mph. at zero 
tcm|)erature, but higher speeds will be 
duplicated for the upper freezing range, 
and slower speeds at as low as — 50F. 

Tlic tunnel will stretch 76i ft. and be 
IT ft. high. The test section will meas- 
ure 10 sq. ft- 

Fast Writeoffs 

.\ceclcratcd tax amortization for nian- 
uf.icturers expanding tlicir defense facili- 
ties is granted by the government in 
the form of certificates of necessity. 

In the following list of recent certifi- 
cates, company n.imo is given, followed 
by product or service, cost of construc- 
tion deemed necessary for defense cx- 
ixmsioii, and the percentage of the 
expansion cost allowed for fast write- 
off. Fast writeoff permits property to 
be depreciated in five years. 
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Now Showing on TV: Jet Tests 


The application of tclt7\ision for 
scanning npcr.ition of gas turbines and 
components is being studied at Pratt 
Wliitncy Aircraft's Willgoos Uib- 

'I'lic television .sclicmc is aimed to 
oserconie dilficiilfics in the prc.scnt 
incthod of test coll vitning. I'lngincs 
under test now arc viewed from a con- 
trol room through double glass panels. 
With the engine inoimtcd in a fixed 
position, PSrW'A reports it is practi- 
cally impossible, ssitliout television, to 
examine more than a small part of the 
engine at any one time through the re- 
stricted s icss ing panel. 

Recent experiments with the "IV 
setup may ni.ikc it possible for tire test 
stand operator to view the test engine 
from evers' angle just by scanning a 
standard television screen. 

Pcraianciif records of tests could be 
obtained by making moving pictures of 
tlic images on the rcech’cr screen. 

► Technique Improved— P&A\'A engi- 
neers first constructed a T\' camera and 
accessories that slioncd promise, hut 
indie.itcd refinements ss-ould he neccs- 
sars-. Chief difficiiltv ss-as the limited 
distance the picture could be carried bv 
cable to the rccch er. lire coaxial cable 
iiscd-a 2i-in.-di;nuctcr iinit-woiild 
caiTV a .satisfitetorv- image oiilv about 21 
to 50 ft. 'I'his was impractical in the 
large test cells of the Willgoos I.ab. 

P&’\2'A engineers then resorted to a 
compact industrial T\' camera to oser- 
comc this difliciilts. \ distortion-free 
picture is now carried as far as 1.000 ft. 
over a small coaxial cable of J-in. di- 

Bctler lighting has brought iniprose- 
ments. too. Best results has’c been ob- 


tained by using liaiiks of ordinary tlu- 
oreseciit tu)x:5. 

► Mobile Units— Duly one camera is be- 
ing used now. but if tests prove out, 
P&W'A's engineers see biittcrics of 
cameras installed in a single test cell. 
A mobile setup is being considered so 
that camera.s could be moved where 
nettled for scanning at various angles. 

Most of the experimental work has 
been conducted by a P&WA group 
headed bv assistant project engineer 
.Arnold AVaterman. experimental test 
engineer Charles Wtlkins, and develop- 
ment technician Ernest Amiot. 

Test cell scanning by TV also has 
]>ccn studied by Wright Aeronautical. 
Wright conducted studies of T\^ view- 
ing in color for ramjet operation at its 
Wood-Ridge plant a number of years 
ago, but flainc definition was reported 
not to bas e been entirely safi.sfactorv at 
that time. 


PRODUCTION BRIEFING 


►Nmilitop Aircraft, Inc., Hawthorne, 
Calif,, plans tn put in nc»- flight testing 
facilities at Palmdale Airport. Calif., at 
a cost of more tinm $2.5 million. 'Hie 
new facilities will cmplos appmximafeh’ 
700. 

► Western Sky Industries, Hansard, 
Calif,, is putting up a $125,000 tssxs- 
story addition to its facilities. 'Tlic firm 
rceciitlv dclisctcd 100th Douglas .AD 
Sksraidcr center wing asscmblv. It has 
a SlO-million backlog. 

► Pastushin Industries. Inc., maker of 
I''liiid-Tight self-sealing rivets, has 


moved to a new 5,000-sq. ft. plant at 
501 North Prairie Avc., Hawthorne, 
Calif., near the municipal airport. 

Solar Aircraft Co.’s ness- 300.000-sq.- 
ft. Wakonda, Iowa, plant is undergoing 
a $2-million expansion. .Added will be 
1 50.000 sq. ft. of manufacturing space 
and 00,000 sq- ft. in office and engineer- 
ing facilities. Extra area is needed for 
increased output of jet engine parts, in- 
cluding assemblies for new PdrsVA J57 
and .Allison J71. 

► General Electric Co.’s Silicone Prod- 
ucts Dept, is getting new warehouse 
facilities at 427 \\'. Erie Bh d., Chicago, 
to prov ide better Midwestern service. 

► Boeing Airplane Co., Seattle, has 
abandoned its plan to advance summer 
working schedules bv one hour (.Av;a- 
•iioN Wi;kk June 8,' p 451. Company 
says the shift would c-ausc hardship for 
too manv employes. 

► Lockheed Aircraft Corp. has awarded 
$2,2 million in contracts for construc- 
tion of three factory buildings at the 
USAF jet test center, Palmdale, Calif- 
Work is to be completed by mid-1954. 

► Electric Regulator Corp., Norwalk, 
Conn-, which makes Regohin devices 
for electrical and electronic industries, 
is putting up a 2,I00-sq.-ft. addition to 
its present plant. An auxiliary power 
supply is being iivstalled to saft^nard 
against failure of outside sources. 

► G. M. Giannini & Co., Inc., Pasa- 
dena, Calif., maker of servomechanism 
and computer components, has formed 
a European subsidiary, Giannini Italiana 
S.pa., Alberto da Giussaiio 15, Milan, 
Italy. TIvc subsidiary will provide head- 
quarters for distribution and servicing 
of the patent firm’s products abroad and 
maintain research experimental shop 
facilities for developing new instrii- 


► Magnaflux Coqj. has combined all 
its operations under one roof in a new 
T4.060-sq.-ft. plant recently opened at 
7200 Lawrence Avc., Chicago. The new 
facility is nearly twice the size of the 
previous installation. 

► Knickerbocker Textile Corp., New 
York, has purchased all assets and good- 
will of Aviation Engineering Corp., 
Queens, N. Y. Tlic company will be 
known as .Avicn-Knicfccrbockcr, Inc., 
and operate as separate divisions. Avia- 
tion Engiiveeting makes electronic fuel 
gage systems and other devices. Leo A. 
Weiss, AEC's president, retains this 
position vi'ith the new firm and Jacob 
Granovvitz, president of Knickerbocker 
Textile, is chairman of the exeeirtivc 
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AVIONICS 



LONG PRODUCTION LINE 


Hughes Aircraft Co. Accents the New 


Young mauagement, not bound by precedent, is will- 
ing to try novel ways and finds many of them pay off. 




Kln-s 


Culver Cit)-, Calif. --I'liere is a fresli- 
ness uf appiojcli and a willingness to 
trv the new at Hughes -\ireraft Co. 
wliich tlie \isitor licre quickly senses. 
The tangible evidence comes in the 
form of the novel manufacturing tech- 
niques employed throughout the neat, 
well laid-outplant where Hughes builds 
its complex interceptor fire control sys- 
tems. 

Less tangible, but none the less per- 
suasive. arc company policies and phil- 
osophies expressed to AvtATiox Week 
bv sonic of the top men .it Hughes Ait- 
er.ift. 


l ur tx.iiiiple. H.tC does not limit the 


Use of scrvomccUaiiisin tcehniqiics to 
tilt design of its fire control system and 
air-to-ilir missiles. I'lic techniques of 
"closed loops" mid ‘‘feedback" are ap- 
plied nideiy to the organization of 
I luglies’ mamifucturing and engineering 
operations. 

One interesting company practice is 
to bring seasoned field engineers back to 
Culver City and put Ihciii into design 
and dcs'clopincnt tiigiiiccring groups. 


In tliis nay field cneinetts can apply 
their knowledge of 6eld usage problems 
to new equipment designs. 

-\n interesting llnglics pliilosojiliy is 
the announced company polics- of rec- 
ognizing contributions of outstanding 
individual scientific workers with pres- 
tige and salary equal to those who hold 
technical administration positions. 

► The Rca.son— llic fresh and sigorons 
atmosphere at HAC is a product of 
scs cral factors; 

• No precedent. Corporate experience, 
w hich normally shapes a company’s op- 
erations in the pattern of the past, didn’t 
exist at HAC insofar as avionics and 
large scale production were concerned, 

• Bold management. The yaung man- 
agement team which Howard Iluehes 
picked to mn his conipiiiiy was wifiiug 
and eager to try new ideas. 

• Source of id«is. The scientific and 
(uoduction people at Hughes liad come 
from a cross-section nf Ih S. indiistn’, 
giving HAC a cross-scction of U. S. 
industrial know-how. Cross-polleniza- 
tion nf this know-how at Hughes in 
turn produced new ideas. 

• Wherewithal- Miiiti-millionairc How- 


ard Hughes provided H.\C with the 
dollars needed to trv out its idcas- 
► Shows Outside Influence— Hughes’ op- 
erations show the influence of the ‘‘in- 
ihistrial alma niatt-rs" of some of its 
men. The mechanized assembly and 
in.itcrials-handling techniques smack of 

nicnt in H.\C’s research and develop- 
ment labs resembles that in the rcsarch 
labs of Bell Tclcplionc Co. and General 
Electric. Some of the new ideas in 
business organization and management 
liad their origin in the Harv-.ird School 
of Business Administration. 

It would be unfair to suggest that 
Hughes merely borrowed ideas from 
others. It has pioneered techniques 
that have already bronglit old-line elec- 
trical m.inufacfnrcrs to Culver City for 
a look-scc. 

'right Prodiiciion Looj> -lairge pliase 

bitity. An equivalent ‘‘pliavc lag’’ in 
manufacturing operations results in liigh 
spoilage .ind low output. TTiis equiv- 
alent phase lag is the interval between 
the instant that a machine or tool first 
begins to slip out of tolerance and the 
time that the te.sultiiig defective pieces 
are first detected at a distance inspec- 
tion station and traced back to the of- 
fending machine or operator. 
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NEW TWIST ; 



INVENTORY"" 


Hughes has tightened this loop by 
placing expensive gages and test fixtures 
on tlic shop floor so tliat precision-ma- 
chine operators can inspect their work 
as soon as they take it off their ‘‘ma- 
chines.” "You have to discover your 
troubles at the time you’re making 
them," is the way that R. B. Parkhurst 
puts it. Parkhurst is plant manager of 
the Electronic Manufacturing division 
which turns out interceptor fire control 
systems. 

Parkhurst disagrees sharply with those 
ill industry who are afraid to give pre- 


cision gages to machine operators for 
fear they will damage or maltreat them. 
II.AC maintains gage accuracy by re- 
moviiig all gages at the end of each 
vliift and checking them against masters. 
.\fter this the gages are sealed and then 
handed out to the same shift on the 
following day. according to Parkliurst. 

On-thc-spot inspection and a statisti- 
cal qualit)’ control program, botli in- 
stituted about a year ago, have cut 
overall spoilage to around 30%, dollar- 
wise, of total maihinc shop output, 
Parkhurst reports. 


► Tooling for Preci5ion-"\\'e learned 
the liard way that old tiiiivm that you 
can’t inspect quality into a product; 
you h.ive to build it in,” Parkhurst says- 
Some of the tooling required to fabri- 
cate radar and computer parts must be 
designed for tolerances of 20-miUionths 
nf an inch. 

Many of the Hughes machine tools 
have b^ii imported from Switzerbnd 
and Germany and include Sip hydroptic 
jig boring and milling machines, Tarex 
automatic screw machines and Hauser 
jig grinders. Many of the machines are 
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Oddly enough, the metal fabricating proc* 
ess first used to produce cobalt-chrome 
dentures helped put the "bile" into World 
War II bombers. The tiny power blades in 
the lurbo-superchargers of high-flying 
B-17's and B-29's that provided extra 
speed and longer range were precision cast 
from high-temperature alloys by the 
unique Microcast Process. 

Originated in 1929 by Ausienal Labora- 
tories. Inc., to cast non-machineable al- 
loys. the Microcast Process today is used 
to produce parts and components from a 
wide range of ferrous and non-ferrous 

The Microcast Process offers excep- 
tional opportunities in the mass production 
of parts and components. Product im- 
provement through the use of better alloys, 
economies through the elimination of ex- 
pensive machining operations, and greater 
freedom of part design are only a few of 
its advantages. Investigate Microcast to- 
day ... it may well be the means of a 
belter product at lower cost for you. 



Write lor literature — new Microcast 
color movie also available 

microcast 


MICROCAST DIVISION 
AUSTENAl LABORATORIES, INC. 


iU EciU 39th SI.. Niw York 16, N. Y. 
7001 South Chteoeu Ave., Chicago 37, III. 


specially built to llugltcs spccificiitioiis. 
ill premium prices. 

Farkhurst pointed cut a bellows fine 
pitch gear shaver, hiiilt by selective fit 
methods and incorporatiitg special cams, 
for which Hughes |)iiicl a 2T% preiniuiti- 
To prosidc the super-quality which 
Hughes needs, this praiiiHin gear 
,sha\er is opcr.itcd .inil only half its 
rated speed, Parkimrst emphasi'/xtd. 

► Infonnatioit I’'eedback— Hughes has 
applied the same tight control, clnscd- 
hiop philosophy to the assembly lines 
where' inajor eouiooncnts are assembled 

'nicre is a test-mspeetion station at 
the end of e.ieli sub-asseinlily line. 
When a faults* unit shows iij), the in- 
spector-tester is ncser mote than a fesv 
steps from the work station svhcrc the 
error was made. Rapid feedback of in- 
fnnnation directly to its source quickly 
clears up the trouble, I’arkluust sas.s. 

'Hic assembly lines arc built in a s'a- 
riets of lengths from a single- standard 
modular-type work station developed 
by Hughes Airetaft. 'nic sscirk stations 
c-.iii be provided witli either a flat-top 
ssoikiiig surface or a track to accommo- 
date fonr-sshcel dollies wliich carry the 
work from one stalinii to the next- The 
dollies can be equipped ssith scs'eral 
sizes of turret heads to ae*commodatc 
.1 wide sariety of work .sizes and shapes. 

Radar antennas and receiver-trans- 
mitters are as.scmblcd in large frames 
suspended fnmi an os'crhead track. 

► Geared to Rapid Changc-IInghes has 
geared its assembis* lines to handle the 
frec|iitnt eireiht changes and improsc- 
ments which experience shows are in- 
herent in the fast-inos-iiig fire control 
bo.sines.s. 

The ptciJondcrancc of these changes 
are sshat I’arklnitst calls "floor-tvpc 
ciianges”-niinot circuit changes that 
can usually be introduced in the line 
les.s than eight hours after the need first 

► Scheduling and Bookkeeping— Approx- 
iinatdv I ?.OI10 parts go into an intcr- 
c< ptnr fire control system and this poses 
a serious flow and scheduling problem. 

The Hughes solution is to .set up an 
aeciminlation area immediately adjoin- 
ing the assembly line- two-to-tliree 
week .supply of escry part needed in .a 
]3nrtienlar line is stored here in individ- 
ual bins and the assembly line is replen- 
ished weekly from the aeennml.ition 
area. This area in turn replenishes its 
own stock from general inventory as 
iiecdcd- 

.'\s a result of its close im entory con- 
trol, H.'LC achie'cs a fisc-fold im*cntory 
'inmnver" a year. 

Keeping financial tab on I ‘>.000 parts 
could be a backhteakiiig effort, but it 
isn't at Ilnghes. ,\ii analvsis showed 
that about .SaC? of these parts repte- 
scuted only 10% of the total material 
costs. So rtughes treats any part costing 
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two dollais or ie>s as ' line stotk," imich 
like most manufacturers treat nuts, 
liolts, and washers. The 1S% of the 
parts that cost mote than two dollars arc 
Iiandicd on a controlled basis and 
requisitioned as needed. 

► Easing Production Headaches— Put- 
ting a newly developed .svstcni into pro- 
duction normally produces lots of head- 
aches in engineering and niaiiufactnring 
departments. Manufacturing people us- 
lully ask for many changes in design to 
make the equipment easier to produce. 
I hese changes frequently hurt system 
petfotinauce, and the development en- 
gineers must be called in to redesign 
circuits to get performance back up to 
speciheations. 

Hughes eases this problem by means 
of a low-rate pilot production line oper- 
ated in its research and development 
labs prior to fiill-scalc production. 

'Hie pilot line gives production peo- 
ple an opportunity to solve the fabrica- 
tion problems, suggest design changes, 
and get familiar with the new system. 
Lab engineers get a chance to make de- 
sign changes without the disruptions 
that would occur if tried in full-scale 
production. 

As pilot production tapers off, the 
manumeturing people on loan to the 
labs return to the manufacturing divi- 
sion witli knowledge of the production 
job they are soon to tackle and some 
of the problems they’ll face 

► Speei-Up— Even before the pilot run 
is complete and the final design is 
frozen, Hughes has begun to release 
drawings tu its manufacturing division 
for procurement of parts and the build- 
ing of special tooling and equipment. 

This is a calculated risk and results 
ill some scrappage. However HAC offi- 
cials say that it reduces by many 
inonths the long gestation period otli- 
erwise required to develop and put 
new complex systems into production. 

Hughes also speeds up flight testing 
of experimental equipment by operat- 
ing mote than 20 aircraft, many of 
them jets, from a runway adjoining the 
R & D labs. (On occasion, Hughes en- 
gineers have literally picked up labora- 
tory benches and moved them and 
their breadboard circuitry into a C-47, 
saving precious installation tinic. Dr. 
R. P. Johnson told Aviatiok W'eek. 
Johnson is associate director of the 
R & D labs. When equipment troubles 
develop, the airplane can be taxied into 
the lab yard and the technical experts 
from the lab are immediately available 
for trouble-shooting. 

► R & D Labs— Tlic fire control sys- 
tems built by the Electronic Manufac- 
turing division here, and the I'alcon 
(air-to-air) missile to be (or being) built 
at the Tucson, Ariz.. missile plant, were 
developed and designed in the 4,000- 
man feeseareh and Development lab- 
oratories. Dr. Dean E. \V'ooldridge, 


What Hughes Aircraft Research ami 
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Development Engineers Are Doing 



formerly of Bell Telephone Labs, is 
vice president and director of the labs: 
Dr. folinson is next in command. 

The scope of this division’s activities 
is broader than its name suggests. In 
addition to research and development, 
the R & D labs have responsibility for 
production design and system engineer- 
ing. Until recently, field engineering 
was also an R &' D labs responsibility 
but it has now been made a separate 
company division. 

The labs operate on a semi-autono- 
nious basis. 1 nev have their own per- 
sonnel and purchasing deprtnients os 
«c!l as five large model shops to pro- 
duce experimental and pilot-line models- 

Tlic two largest technical groups 
within the R & D labs might be called 
"weapons systems" groups. The guided 
missile lab is responsible for the com- 
plete development and design of the 
Falcon; the radar lab has similar re- 
sponsibilities for interceptor Ere control 
svstems- Three other laboratories— the 
Advanced Electronics, Election Tube, 
and the newly formed Microwave— push 
out the frontiers of knowledge in their 
fields, develop new devices, and support 
(he weapons systems groups. 

► Weapons Systems Labs— Tire missile 
lab is siih-dividcd and organized on the 
basis of professional skills i.c. aerodyna- 
mics, propulsion, electronics, controls, 
etc., Dr. Johnson says. 

In the fire control lab, where several 
different systems are under develop- 
ment at any one time, a project-hpe oi 
organization is used Johnson says. 
Teams af men with aerodynamic me- 
clianical, electronic, and other skills arc 
assembled to work on specific fire con- 
trol system projects. 

► Research Labs— Hughes realizes that 
major iinproscmciits in missile and fire 
control performance frequently come 
from basic or fundamental research. 
ITiis explains lire existence of HAC’s 
electron tube, advanced electronics, and 
microwave laboratories. But there are 
other reasons. 

The advanced nature of HAC's work 
means that its needs arc frequently 
years ahead of component development 
W outside component manufacturers, 
■fhen too, missile and fire control needs 
arc sometimes so specialized, and the 
market so limited (by comparison to 
radio-TV), that manufacturers arc un- 
nilling to develop suitable devices or 
components. 

• Electron Tube lab is curientlv investi- 
gating "resistive-wall amplifiers,” a 
comparatively neiv technique for ampli- 
fying microwave energy through the 
interaction of electron streams with elec- 
tric fields induced in surrounding re- 
sistive tube walls. The lab is also work- 
ing to reduce shot noise and improve 
tlie efficiency of traveling wave tubes 
to permit their use as broadband oscil- 
lators and mixers in radar and missile 
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Continental is ready 
to work with more 
aircraft manufacturers 

Call on Continental for a good job fast on large and small aircraft 
parts of all kinds. We offer the services of an experienced engineer- 
ing staff and over 2.000 technicians and skilled mechanics, working 
in a complete, self-contained aircraft plant with 225,000 square feet 
of manufacturing space. 

Continental's aircraft experience dates from World War II. Equip- 
ment in our Coffeyville, Kans. plant is the newest and most efficient 
—90% of it is only one year old. We're ready to work with you NOW. 
For intelligent cooperation and on-time delivery, call on Continental. 

CURRENTLY MANUFACTURING SUCH COMPONENTS AS: 

pilot Kits hydraulic jacks 

inboard, outboard flaps landing gear doors 

Writ*, wir* or IsUphen 
i. B. Jack, Sale* Managor, Defoiuo Contracts 

CONTINENTAL C CAN COMPANY 


Coniincnlal Carr Building, 100 E. 4Znd Sl. New York 17 




giiidaiicc. This laboratoiy is putting 
CDnsidctablc effort into storage-l\pc 
tathode rav tubes to provide better 
radar presentations in interceptor fire 
control svsteins. 

• Advanced Flcctroiiic Ub, activities 
lire broad in scope and include research 
in semi-conductors, automatic data 
processing, commimication systems, 
magnetic components, and snb-niinia- 
tnri«ition teebniques. 

One notable program is tbc develop- 
ment of an airborne digital computer 
wbich can be used for navigation, fi-c 
control, and other aerial "problems." 
Tlic object is to dcs ise a single universal 
computer which can replace scsctal old- 
t\pe .in.ilog computers each of which 
iinist be tailored to one specific t.isk. 
(Adsantages of airborne digital com- 
puters were described in Aviation 
Dec. 29. 1952, p. 27.) 

• Microwave lab. recently organized, 
performs basic investigation.s on micro- 
wave propagation characteristics and 
new inicrosvavc techniques for use in 
missile guidaiitc and fire control sys- 

► Transfening Know-1 low-To supple- 
ment normal cliamiels for transmitting 
kiion -hovs from tlic research labs to the 
ssatems labs, Hughes occasionally trans- 
plants personnel from one lab to an- 
i.tlicr. Dr. Johnson reports, lie cited a 
group Ilf miniaturization specialists 
fiom the ads'.inccd electronics lab who 
were assigned to missile and fire control 
labs in order to pass along their accumu- 
bted knowledge. 

Dr. Johnson admits tliat it is some- 
times difficult to get the systems labs 
to release these specialists to return to 
tJicir home Jabs. 

► M'ork in Commercial Fields— The 
K & 1) labs arc cnncntly studying the 
automatic data handling needs of indus- 
trial. financial, and commercial com- 

The object is to design a line 
of equipment suitable for their use, vet 
sufficicntlv \-crsatilc to find «'ide appli- 

Hugbes officials tliink there is a 
bright industriid future for the servo- 
mechanisms and digital computer know- 
how gained in missile and fire control 
u ork. 

Tlic germanium diodes wbich llAC 
is currently marketing commercially 
were dcscloped in tbc R &' D labs. 
Work on junction transistors is ciir- 
rcntlv in progress tlicre. 

► Role of Field Engineering-Huglics 
giics its field engineering department 
a broad and important role at company 
bc-adqii.irters here in addition to the 
customary role in tlic field. Local ac- 
tiiities include; 

• Feedback of infonnation on equip- 
ment performance in the field to ap 
[iropriatc factory groups. 

• Influencing design of test equipment 
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STURGESS 

TENSIOMETER 

Accurate readings on 
Secondary Cables from 0 to 100 lbs. 
Ranges up to 2000 lbs. for 
Primary Control Cables 

EXACT CASIE TENStON MEASUREMENT 

under sny temperature condition 


Sturgess Tensiometers are one- 
hand in operation, durable, and 



instrument. Fits all cable sizes. 


tary personnel and maintenance 
men concerned with top perlorm- 




SCIENTIFICCO. 



fur nuintcmmcc in tlie fielci. 

• Wiiting technical manuals .and in- 
struction books. 

• Conducting tecboical schools to train 
militar)' pcnonnel in tlic use and main- 
tenance of MAC equipment. 

• Preparation of modification instruc- 
tions and field modification kits. 

I-i.AC field engineers also perforin tlie 
usual technical liaison at airframe man- 
ufacturers plants where Hughes equip- 
ment is being installed and at airfields 
throughout tire world where Hughes 
equipped interceptors arc based. 
^Emphasis on Feedback— E. M. Boy- 
kin who heads HAC’s Field Service 
and Support division places great im- 
portance on the information feedback 
role of his group. A Hughes field engi- 
neer must nave a degree in electrical 
engineering or physics, Boykin says, be- 

tlian technicians, 

' Hughes field engineers must have tlic 
technical savvy to pinpoint the causes 
of equipment failure and to recom- 
mend design changes for improved per- 
funriancc. In some cases, field engineers 
arc transferred back to the R & D labs 
and assigned to preliminary design 
groups where tiicir field experience can 
be used to sliapc tlic design of new 
equipments, Boykin says. 

Huglics doesn’t allow field reports on 
equipment failures to languish in the 
field engineering department. Copies 
are quiemy made and distributed to the 
appropriate engineering, manufactur- 
ing. and quality control sections for ,ic- 


Wlicii a product or component from 
an outside vendor shows up too ftc- 
qiicntlv on these failure reports, the 
vendor's name may be dropped from 
an approved vendors’ li.st. This prevents 
other groups within HAC from un- 
knowingly using a component that 
experience has shown to be unsatis- 

Within tlic past several montiis, 
Hughes has set up a sy.stem to log 
1 iimpoiicnt failures on IBM cards tn 
provide its design groups with easy .-ic- 
te-ss to statistical information on tlic 
tcliabilitv of individual components. 
If a development engineer has a choice 
of using either of two tube types in a 
particular circuit and wants to know 
which type has the better field service 
record, lie can turn to the IBM cards 
for a quick and quantitative answer to 
his question. 

► Unusual Philosophy-"Tltc number 
one objective of our Field Test Equip- 
ment section is to make external field 
test equipment unnecessary,” Boykin 
told Aviation Week. Field engineers 
svork with his section of the R & D lab 
during the design of fire control and 
missile equipment to suggest wavs of 

corporatmg self-cbccking or bitilt-in 


test circuits while the design is still 
fluid. This phi]oso)>hy and practice can 
greatly reduce the size and complexib' 
of external test equipment, feoykin 

^°ln^thf'F-89D or F-94C, a mainte- 
nance man or the radar operator can 
gi\’c his Hughes fire control system a 
quick prc-fliglit or in-flight clieck us- 
ing a built-in tester, Boykin says. By 
positioning a selector switcli to each ot 
IS different positions, the operator can 
check a like number of critical system 
voltages. (.^ moving card, positioned 
by tlie selector switch, shows the volt- 
age tliat should be obtained in each 

In the F-86D, which has no separ- 
ate radar operator, this built-in tester is 
mounted in tlic fuselage and is acces- 
sible only on the gioimd. 

► lotcrim Test Equipment— Maj. Gen. 
Donald L. Putt, vice commander of 
the SAF Air Research and Develop- 
ment Command recently made a plea 
to the avionics industry to get its field 
testers out on time (Aviation Week 
Apr, 27, p. 64). 

Tlie diffitully is tlii.s. If testers arc 
designed early in the program, they arc 
ircqiicntly obsolctcd by last-minute 
changes in the equipment wliich tlicy 
arc designed to text. If tlic tester de- 
sign is delayed until the equipment de- 
sign is frozen, the testers will lag tlic 
equipment by a lear or more. 

The Hughes solution is to build pre- 
liminarv field testers to Iiuld the iort 



CONTROLLABLE INDUCTOR 
Controllable inductor, called the Type 
6IBA1 lucreductoi, can be used for wide- 
langc frex^uenev shift or induebmee varia- 
tion ill frequency sweep oscillators or le- 
iiiotc tuning cuntrols. Unit provides a 
ininiinuin of 7:1 frequency laiiabou and has 
an upper frequency Umit of 30 me., accoid- 

tsnec of 30 r>h at zero eosbol current can 
be reduced to 1/50 the starting value with a 
■lO-ma. control current. C. G. S. Laborato- 
lirs, Ine„ 391 Ludlow St., Stamford, Conn. 
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TECHNICIANS 
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Selected by 

AMERICAN AIRLINES 
DELTA-C&S AIR LINES 
NATIONAL AIRLINES 
UNITED AIR LINES 

The new Douglas DC-7 is the fastest, most 
powerful, most luxurious of the wotid-famous 
line of Douglas contmcccial transports. Four 
Curtiss-Wright Turbo Compound engines pro- 
vide the DC-7 with the extra speed, range, 
economy and payload that assure prohiable 
operations in the competitive air transport held 
for many years to come. 


CURTISS-WRIGHT 


CORPORATION • WOOD-RIDGE, N.J. 


equipi 

tester is started aflet the equipment 
design is frozen. 

► Coping With Complexity— The 

Hughes fite control systems used in the 
l'-89D, T-94C and K-86D arc complex, 
even to an avionics obsenet. Each sys- 
tem consists of some 35 separate "black 
boxes” containing over 200 vacuum 
tubes and thousands of associated parts. 
The Ait I'orcc had learned to expect 
avionic complexity in its bombers but 
it must now learn to cope with com- 
parable avionic complexity in its inter- 
ceptors. 

Il.AC's field engineering group has 
schooled some 300 Air b'orce and Navy- 
fire control specialists in a scries of 
25-week courses. Some of men, from 
technical training commands, have re- 
turned to their outfits to set up schools 
for working-level teclmicians. Otlters 
liave returned to operating air groups to 
set up suitable maintenance facilities. 

Hughes doesn’t underestimate the 
problem the military faces in keeping 
its new fire control c-qiiipmcnt operat- 
ing. A HAC study indicates that an 
average of li military technicians per 
interceptor will be needed. If the mill- 
provide this trained 






cials confidently ptctlict that the equip- 
ment will be operational when needed. 
They cite, for example, the results of 
experimental flight tests on a cutrent 
H.AC system at Kgiin AI’B, Fla. Given 
adequate maintenance, this system 
tacked up 18 missions without failure, 
a HAC official says. 






Warner’s Complete Facilities Include; 

PRODUCTION 

DESIGNING • ENGINEERING 


Since 1935, Warner has specialized in the development and manu- 
facture of precision hydraulic equipment, designed to meet the 
exoefing requirements of the aircraft industry. 

Production of special hydraulic controls requiring close tolerances 
for low leakage at high pressures has resulted in the development 


New Narco DME 

In tire midst of growing interest in 
distance measuring equipment. Na- 
tional Aeronautical Cotp. (Narco) of 
Ambler, Pa., has announced its own 
entry in tlic DME field. Tlie Narco 
set, which weighs 30 lb., is designed 
for executive and corporation type air- 
craft as well as for airline use. 

Tire new DME uses a pointer-type 
indicator with a 0-200-milc range cruise 
scale that can be switched to a 0-20- 
mile scale for approaches. Narco says 
recent flight tests have shown its DME 


of special lapping and monufacturing techniques. 

Warner engineers will welcome an opportunity to assist you in 
the development of hydraulic equipment to meet your requirements. 
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Common Denominator 
ol all LINK 

Electronic Equipment*** 

INFINITE 

PRECISION 

super-sonic speeds becomes more and more 
complex, ihe need for iliotoueli 

more vital to the success of the 
Air Trainine Program, At the same time 
the simulation of these complex flight 
conditions demands infinite precision. 

Link Electronic Equipment simulates 
icilk infinilt precidon every jiowcr and 
aerodynamic factor that influences take-off. 
flight and landing . . . speed, tlirection. 
rate of climb, effect of fue! consumption 

a host of others. 

This infinite precision is built into all 
Link Electronic Equipment. Link Jcl Trainers 
operate with the dependable certainty of 
the simplest mechanism. Yet they duplicate 

mw^^idranced Tircr^ft. ^ 


LINK invites employment appliculioos fror 


id drafUmen. 


t(i lia\u an criot uf less tlian 2% uii the 
ctuise scale and less tfiun one-half mile 
error on the approach scale. 

► Design Highlighb— The Narco DME 
is mounted in a half-ATR case and re- 
quires no external a.c. supply- Trans- 
mitter frequency is crystal controlled 
and pulse timing is obtained from 
inagnctostriftinn delay lines. Narco 
sat's its DMK is the fir.st witlt an ap- 
proach scale as low as 20 miles. The 
new DME uses pluf-in unit type of 
constructinn and is available nitb either 
standard ur .\tinc riiggedizcd. 

A special flashing light may be uscrl 
for positive identification uf a trans- 
pondei associated with a known VOR. 

The Narco set was developed to 
specifications prepared by the Civil 
.Aeronautics .Adininistratidn under a 
project sponsored by the Air Navigation 
Development Board. Narco says its 
DME will be available later this v'ear. 


FILTER CENTER 4= 

I iOCOOQj • 

► Autopilot Problems on F-86D— Tire 
metering valve that North American 
•Aviation iiitroducod in the l''-S6D ele- 
vator power control system to make the 
iiirplanc less responsive to slight stick 
movements has raised autopilot stability 
problems. The valve reportedly intro- 
duces lags which upset the previous 
airplnne/L-5 autopilot conipatibility. 

► VA'escoii Lists Program-*Scventecii 
technical sessions and approximately ba 
technical papers have Ijeen scliedukd 
for the Western I'ileclronic Show and 
Convention to be held Aug. 1‘1-21 in 
San Francisco. Tlie program will in- 
clude bvu sessions each on antennas, 
propagation, electron devices, circuits 
and computers- Tlicre will be one ses- 
sion eacli on airborne electronics, micro- 
wave techniques, servos, telemetering, 
instiiimentation, transistors and midear- 
radiation measurcinenfs. 

► Making fets a Better Target-Lock- 
heed finds that the jet figlitcrs which 
serve as tracking targets for its radar- 
cquipjTcd l''-94Cs arc extremely difficult 
to spot on tlie F-9-tC radar scope, ob- 
servers report. To lick tlic problem, 
Lockheed is experimenting witli radar 
transponder beacons and comer reflec- 
tors hung from the tip tanks of its 
target planes to .strengthen their radar 

► UIIF Troubles Pcisist-'l'lie military, 
which is switching its airborne com- 
nruiiications to the UHF region, is still 

a led by propagation troubles when 
•mounted antennas are used. Ob- 
servers report that propagation is excel- 
lent at times, only to be followed by 
severe and unexplained fading. — PK 
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GIANT ALUMINUM FORGINGS 
SPEED PRODUCTION 
OF MCDONNELL DEMON 


A team of engineers from Alcoa and 
McDonnell Aiecrafe Corporation 
developed the structural keystone 
for the F3H-1 Demon. Two 350- 
pound Alcoa forgings attach the 
wings Co the fuselage, “carrying- 
through'' the tremendous loads im- 
posed by high-speed flight. 

Earlier designs embodied a series 
of complex assemblies for this spar 
section. Fabrication was time-con- 
suming and expensive . . . produced 
overweight spar sections. The 
Alcoa forgings save weight, time 

One of the first aviation applica- 
tions produced on this Alcoa-oper- 


ated I S.OOO-lon press, McDonnell’s 
350-pound forgings point the way 
to similar savings for other aircraft 
manufacturers. Sheer size of the 
press permits far larger and more 
intricate forgings to be produced — 
with complete air frame subassem- 
blies formed in a single unit. 


Foraddicional information on this 
press ... or any of Alcoa’s facilities, 
contact your nearest Alcoa sales 
office — listed under “Aluminum’’ in 
your telephone directory — or write: 
Aluminum Company of America, 
1800-T Alcoa Building, Pittsburgh 
19, Pennsylvania, 



ALUMINUM COMPANY OF AMERICA 

57 


EQUIPMENT 


SKIN PANEL 
ALLOWABLES 
INCREASED 
WITH 75ST 



• 7iST HI-SHEARS ui> the same standard 
Sets as used in dri.Infl steel HI-SHEARS. 

• 75ST rivet pin uses on AI7ST HS24 callor 
WRITE for the HI-SHEAR Standards Manual. 



Runway Light Nears CAA Ideal 


new type of variiible-intcn.sity ait- 
poit runway light, desolopcd by Line 
Nfaterial Co., u tinder service test at 
Milwaukee's Gcnentl Mitchell Airport 
and is close to tneeting the Civil Aero- 
nautics Administration reqitircments 
laid down a year ago for the “perfect" 
runway lighh CAA officials ha\’C an- 

Tlic tests will continue several tnonths 
iitidcr nctiuil operating conditions at the 
nirport. where a complete system of the 
lights li:is been installed. 

Pilots Ilf seven airliners, holding at 
Miln’aiikcc dniiii| a recent low-visibility 
period, praised tile cffectiscncss of the 
new installation. 

► How It W'orks— It nrirks like this: As 
visibility beenmos less, the traffic con- 
troller turns up the intensitv of the 
light. As intensity increa.ses. the angle 
of tlic main beams in the unit are 
changed so tliat the brighter light is 
pointed down the runway, more directly 
toward the approaching plane. This 
change in "toe-in" is accomplished 
automatically svithout the use of motors. 

CAA credits Cory Pearson and Nfark 
Gilbert, CAA lighting engineers, and 
Leslie Vipond and Bernard Heraelt of 
CAA Office of Aiiports, with develop- 
ing the requirements by plotting paths 
of typical transport planes and 

bad weather approaches. Tnese re- 
quirements were ^Wished last year in 
CAA Technical Development Report 
No. 178. 

At tliat time. Line Material Co.. Mil- 
waukee, had its new light in develop- 
ment independently. 

Measurements of the light given by 
the units at 50% brightness for circling 
approaches indicate that the units are 
within 10% of meeting the theoret- 
icallv perfect conditions. Only 1.5% 
of the deficiency is in a critical angle. 
It is CNpected that with only slight 
modifications it nill meet tlic ideal 
leqnircments. 

► Advantages— As for ground operation 
of the lights, L-M cites these advan- 

• Brightness and coning control are 
combined in a single operation. 

• Simple design, resulting in low in- 
stallation and maintenance costs and 
high reliability. Elements have been 
reduced and an electrical system simpli- 
fied. 

• liOwer mounting height than most 
ntlicr types. Lamp is not seated on top 
of tlic niountiiii post but suspends 
from its side- Spherical shape mini- 
ml/.es breakage. 



• Color filters are not required. 

• Higher candlcpower than most types 

► 'HiCTmostat Principle— The new beam 
control system is based on the principle 
of unequal expansion and contraction 
rate of dissimilar metals. A helical bi- 
metallic coil utilizes heat generated by 
the lamp to actuate the carriage con- 
trolling coning of the lights. This 
simple mechanism has a minimum of 
parts and practically eliminates main- 
tenance. L-M says. 

Tlic light is a 120-v., 500-w., multi- 
ple-lamp type, requiring installation of 
an underground multiple distribution 
system, including cable and transfonn- 

► Double Power— CAA says the new 
Line Material lights show in tests that 
they meet approximately the 200,000- 
candlcpowcr peak intensity that the 
company has specified. Tlie CAA ideal 
specification calls for only 100,000 
candlcpower in the main beam. The 
light is designed for maximum utiliza- 
tion of excess lumens for circling 
guidance. 

Mitchell h'ield was chosen for the 
installation because it already had an 
underground installation for multiple 
light in place at the runway. The lights 
arc spaced 100 ft. apart for the first 
1,000 ft. of file runway to emphasize 
the touchdown area, 200 ft. apart the 
rest of the way. The installation re- 
quites HO lights. 

“Milwaukee lias got what may prove 
to be the best lighted airport runway 
in the world to date," says TDEC’s Gij- 
bert- 
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NEW AVIATION PRODUCTS 



Cockpit Sun Visor 

I'lectwidc installation of cockpit sun 
visors lias been made by United Air 

The visors, on both sides of the cock- 
pit, slide along monorails to the posi- 
tion desired, or they can be stowed in 
special brackets. They are made of 
du Pont acrylic resin H-2503. an ultra- 
violet-absorbing material, and are de- 
signed to cut early morning and late 
afternoon sun glare. 

Complete kit. with left and right 
v isors and all hardware, is supplied by 
Hardman Tool and Engineering Co., 
1845 So. Bundy Drive, Los Angeles 25- 



Pressure Regulator 

A regulator for airborne mdar which 
maintains pressure at a constant level 
regardless of altitude has been an- 
nounced by Accessory Products Co. 

Tlic regulator employs a system of 
valves, one a relief, which are controlled 
by three aneroid bellows. It can com- 
pensate for leakage in excess of 200 cu, 
in. /mill, in pressurized radar systems. 
It is suitable for inlet pressures ranging 


from 20 to 1.500 psi. and for tempera- 
tures from —65 to 165F. 

At low temperatures, valves in the 
regulator are heated by a thermostati- 
callv controlled element which operates 
off the plane's 28-v. d.c. electrical sys- 
tem. The unit can be supplied without 
heating elements wliere dry air is used 
for pressurization. The regulator Oper- 
ates on air or gas. It weighs two pounds 
and measures 5.75 in. in diameto and 
’.75 in. in depth. 

Accessory Products Co.. 617 Putnam 
Drive. MTiittier, Calif. 

Radio Receiver Maker 
Sets Up Sales Pattern 

Sales of low-cost Monitoradio avia- 
tion receivers, produced by Radio Appa- 
ratus Corp-. Indianapoli.s, will be han- 
dled in the future under exclusive dis- 
tributorship arrangements with aircraft 
parts wholesalers, the firm says. 

The line includes the .\R-2 and -\R-3 
receivers, designed to operate within the 
frequency range between 108 and 149 
me. Sets are priced at $66. 50- 

Eight major parts distributors have 
signed up. the company reports- Tliey 
are: Air ,4ssociates, Inc.. Chicago and 
Dallas area; General Aviation Supply 
Co., St. Louis and Houston; Don Horn. 
Co., Memphis: Van Dusen Aircraft & 
Supplies, Inc., Minneapolis, Teterboro 
and Boston; Art Whitaker, Portland and 
^'ancouvCT; Air Parts. Inc.. Burbank; 
General Aircraft Corp.. Detroit; and 
•Aviation Supply Corp.. Tampa. 

Canopy Desiccant 

Sova bead, an improved desiccant 
developed by Socony-Vacuum Oil Co., 
is being used to prevent clouding of 
fighter aircraft cockpit canopies. 

The product, contained in a cart- 
ridge unit, dehydrates air between the 
double canopy of a fighter. Tlic cart- 
ridge assembly was developed by Aridair 
Pr^ucts, Inc. Body of the unit is a 
tic-jr plastic cylinder. Aluminum caps at 
both ends arc threaded for tubing con- 
nections. The Sova bead desiccant is 
retained by screens, which arc held se- 
curely but can be removed quickly with- 

A Socony spokesman says the desic- 
cant also has been used to keep mois- 
ture out of gasoline, among other appli- 
cations. An advantage claimed is that it 
does not become "mushy” or stickv 
with constant use and can be reacti- 
vated indefinitely. 

Aridair Products, 260 S. 20 St., New- 
ark 3, N. I- 
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Because of Convoir's ex- 
panding interests in the fields 
of eonvenlional, unconven- 
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Valve Reconditioner 

Black & Decker has developed a 
-Liaip.ict little machine designed to 
speed salve reconditioning in airline 
engine overhaul activities. 

In addition to speed, cinpliasis has 
been placed on greater flexibilits', im- 
proved cooling methods and h^her effi- 
ciency in valve refacing operations. 

The machine features an end grind- 
ing attachment which permits quick, 
accurate and efficient grinding of valve 
stems, tappets and rocker arms. A 
damp locks the stem or tappet in place 
in seconds, the maker states. The ma- 
chine grinds valve heads up to 4 inches, 
salve stems to ti in., and valve angles 
from 0 to 90 deg. It transs'erse-grinds 
at all angles. 

The cooling system provides wet 
grinding at both wheels on the unit, 
one-valve control and an improved 
coolant resers-oir. Smooth-grinding hy- 
poid gears, highspeed feed screws and 
simplified controls arc among other 
advantages claimed for the unit. 


ALSO ON THE MARKET 


Solvent degieaser for production lines 
where spew is essential is practically 
non-toxic and non-inflammable, doesn’t 
require special safety clotliing and ven- 
tilating equipment. Manufacturer rec- 
ommends product for cleaning of mo- 
tors. as it has no adverse effects on in- 
•siilation.-Brulin & Co.. Inc., Dept 248, 
2939 Columbia ,\vc., Indianapolis 7, 

Press brake of 400-ton capacity that 
forms steel up to i-in. thick and 8-ft. 
wide, is said to be excellent for working 
to close tolerances and on coining tm- 
crations.— Struthers Wells Corp., Ma- 
chinery Division, Titusville. Pa. 

High-heat-resistant adhesive with out- 
standing strength and durability charac- 
teristics has been developed in conform- 
ance with MIL A5433, A5434, A397A 
and AXS 1665. It cures without heat 
and will not decay cellulose fibers as do 
cements which arc acid on final cure; 
is resistant to salt water, acids, solvents 
and oils.— Chemicals Development 

Corp.. Danvers, Mass. 
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The Aeroquip Flex Joint 

FIRST TO PERMIT SUCCESSFUL FLEXING 
OF RIGID FUEL LINES 





^^4eroquip 

AEROQUIP CORPORATION, JACKSON, MICHIGAN 

SAUS OlnCES: BUBSANX, CAUF. • OAHON, OHIO • HAGERSTOWN, MD. • HIGH POINT, N. C. • MIAMI SPRINGS, FtA. 


TORONTO, CANADA 





Tq cushion shock 



If your design— your product— or your project— is endangered by vibration 
or uncontrolled impact, we can adapt our principle of oil-air shock absorbing 
to remove the unwanted force. 

Whether you want to control the accelerating effect of multiple bounces which 
begin to coincide; or the landing of tons at high velocity; or continuous 
vibration- this is the realm for our impact-absorbing engineers. 

The principle is applied now in every American aircraft landing gear. It 
has made Cleveland Pneumatic the world’s largest manufacturer of aircraft 
shock absorbers. 

Size doesn’t matter. We can engineer shock absorbing, ton-size or pound- 
size, stopped to precise industrial tolerances. 

Our free booklet gives enough description of our equipment and applica- 
tions to show why we have become the world’s largest engineers of this 
principle. Write for it. 


CLEVELAHD 

PNEUMATIC 


TOOL COMPANY 




WORLD'S LARGEST MANUFACTURER OF AIRCRAFT LANDING GEARS 
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CAB Starts International Subsidy Cuts 


* PAA Lalin America Division lakes $10*mil]ion slash; 
Board marks four oUier air operations for scrutiny. 

* Economic staff investigates airline expenditures and 
investments for higli sales expenses, over-capacity. 


By Lee Moore 

Pan American World Airways is first 
airline to feel the knife of a new Civil 
Aeronautics Board policy aimed at cut- 
ting the government's ever-mounting 
subsidy bill. 

The Board’s rate-making staff cut 
the Latin America Division back $10 
million from a normal 1% profit to 
about 31% for the period .Apr. 5. 1918 
through Dec. 31, 1951. 

Braniff, Dclta-C&S. TWA and Pan 
American's Atlantic liivision are next on 
the list for closet scrutiny under C.AB’s 
get-tough policy. All have final inter- 
national mail tale cases pending. 

► Two Criteria— The Board's economic 
staff, directed by Gordon Bain, is prob- 
ing every expense and investment and 
will apply two major criteria of un- 
reasonable expenditure: 

• Over-capacity. 

• Higli selling expense, 

► Wliy CAB Cut LAD-In the Pan 
American Latin America case, the 
Board lopped $3,356,000 from Pan.Am's 
subsidy need because the company 
bought more planes and Sew mote 
sch^ules tlian the Board figured were 
reasonably justified. As an example, the 
Board cites flying of several planes a 
day on a route where one could do the 
job. CAB also notes average Convair 
utilization of only four hours a day, 

On high selling expenses, the Board 
looked at the international operations 
and decided LAD sales and promotion 
cost were out of line. CAB says it will 
disqualify almost any airline's selling 
expense tliat comes to mote than 19% 
of commercial revenues. The Board 
hacked $1,084,000 from PanAm sub- 
sidy on that yardstick. !n the Atlantic 
mail rate case with TWA and Pan 
American. Bain’s staff proposes to allow 
sales expense up to 19.5% of commer- 
cial revenues. 

► Future Rate— Of the total $10 million 
CAB cut out of Pan American’s break- 
even need for the four-year period, about 
$5 million is lost to Pan American for- 
ever, But the company can recapture the 
other $5 million through later amorti- 
zation of planes and facilities. 



BAIN: Pare ever.mounting suhsidv bill. 


The CAB rate-making staff plans to 
settle a future rate for Pan American 
within about two months. It will be 
effective from about last fan. 1 for- 
ward, leaving only the year 1952 shll 
unsettled. The Board sets future rates 
to yield an estimated 10% profit re- 
turn on recognized total investment 
and/or an 11% return on the common 
slock equitv (Aviation Week June 15, 
p. 79). 

► Steady Increases— CAB began its 100- 
page opinion by stating, “Throughout 
the review period, the break-even need 
of LAD increased steadily.” The Board 
adds that as for back as 1950, it "di- 
rected the canier's attention to the 
fact that remedial action by LAD was 
necessitated.” 

The Board says it later warned Pan 
American that "to the extent con- 
trollable management policies were re- 
sponsible for the losses, the government 
would not underwrite tliesc losses with 
mail pay.” 

The size of the final C.^B cut sur- 
prised other airlines- International car- 
riers are now studying the opinion in 
an effort to determine how the Board's 
policy may affect them. 

► C.\B Sbff Decisions— In most mail 


rate cases, including this month’s LAD 
decision, the CAB economic staff 
settles directly with tlie airline. The 
Board generally appoves the staff settle- 
ment, did so in the LAD case. 

Working directly on mail rate cases 
in Bain’s Bureau of Air Operations are 
Irving Roth, chief of the Overall Rates 
Division and Harry Schneider, chief of 
the Mail Rates SecHon. Bain and the 
Board determine overall policy, but rely 
hcas’ily on Roth and Schneider. 

In the Atlantic mail rate case, the 
carriers would not come to terms with 
tlic staff and therefore requested full 
iic.irings. In such cases, the Board lis- 
tens to the staff .ind the carriers, then 
decides for itself. However, the detailed 
presentations bv the staff are the Board’s 
main source for final decision. 

Staff officials say tliat under Bain 
tliey do not bargain on the airline's 
subsidy claim but derive what in their 
opinion is the proper rate, based on 
sfotistical analysis of the carrier record- 
That is the reason the Board generally 
adopts something close to tlic staff 
recommendation. 

NWA Re-organizes 
Its Management 

Re-otganizalion of Northwest .Airlines 
management to step up efficiency and 
productivity of the carrier’s domestic 
trunkline and international services is 
underway. Effective Aug. 1, the airline 
is establishing a Continental Division 
with headquarters in St. Paul to handle 
its domestic business and an Orient Di- 
vision based in Tokyo to take care of its 
foreign operations. 

Overall supervision and coordination 
of these divisions is to be handled by a 
system executive office some of whose 
members will move from St. Paul to 
New York (Aviation Week June 15, 
p. 92). Among the NWA executives 
who will be located in New York will 
be Harold R. Harris, president; fames 
W. Mariner, vice president-sales; Willis 
Player, vice president-public relations: 
E. 1. Wyatt, vice president-comptroller; 
Linus C- Glotzbach, vice president-per- 
sonnel; C. L. Stewart, vice president- 
plans; and Dale Merrick, assistant vice 
president-properties. 

The Continental Division will be 
headed by Malcolm S. MacKay, vice 
president and the Orient Division as- 
signment is being undertaken by L- B. 
Kinports as manager until appointment 
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of a vice president to tlic post is made. 

Lngiiiecting consultants arc studying 
the proper design and location of 
NW'.Vs maintenance and overliaul facili- 
ties, now located at Holoman Field, St. 
Paul. Their recommendations will be 
submitted by Oct. Bl. Possibilits' of 
mos’ing to Seattle or ^^inneapolis•St. 
Paul -\irpott 'n-as reported in .\\ tATiox 
\Vi:ek dune 1 S. p. 92). 

Loftleidir Cuts Fares. 
Wins Hea^ y Loads 

Los'cr-fhan-standard fares, free food, 
bigger baggage allmv.ance, free transpor- 
tation to and from airports plus sched- 
uled oicmight acfommodatious at air- 
line expense are niniiing high load 
factors for 1/iftleidir, the Icelandic Air- 
line, oil its onec-wccklv rmindtrip DC-4 
tourist flights between Ness York and 
I lamburg, Germans . 

A report from the U. S. consvilate at 
Hamburg, rclea.scd by the Transpor- 
tation. Communications and Utilities 
Division of the Department of Com- 
merce, indicates the Icelanders are win- 
ning considerable trade from competing 
air carriers whose rates are regulated by 
International Air Transport .^ssn.. of 
which Ixrfticidir is not a member. 

► SAS Protest— Scandinavian Airlines 
System, most seriously affected by the 
competition, already has threatened to 


Mobile ticket offices that go looking for 

Los .\ngeles and San Franci.scn br Trans 
World Airlines. Passenger tickets' to any 

these rmnng sates counters, built bs‘ General 
Motors. With loudspeakers to announce 
their arrival, they u-ill be able to go wher- 
ever the crowds are, or follow established 
routes through outlying districts on a regular 


leave l.Vr.A (AvurioN W’lkk Apt. 20, 
p. 82) if the U. S. cannot force an ad- 
justment in Loftlcidir’s rates. However, 
the U. S.-Iceland air transport agree- 
ment signed in 1945 makes no provision 
for price fi.xing. 

Because it is not an lATA member, 
l.oftlcidir can charge whatever fare it 
desires on the New York-Rcykjavik leg. 
Rate on the Iccland-Eutope route is 
fixed at lATA levels by an agreement 
the country maintains with several 
European govcriimcnts. 

► Cooperative Agreements— .At present, 
the carrier's in-season New York-Ham- 
burg roundtrip fare is $53 cheaper than 
competing tourist fares. Off-season rate 
saves the passenger $29- 

Thc Icelandic airline operates under 
a cooperative agreement with Braathen 
South American and Far Eastern Air 
Transport, an independent Norwegian 
carrier that flies its fiC-4 fleet as far east 
as Hong Kong. Under this agreement, 
Loftleidir oijcratcs on alternating weeks 
with Braathen equipment; in Germanv. 
Braathen serves as the Icelandic line's 
ticket agent. 

► Cut-Rate Competition— l.oftlcidir's 

neefcly flight leaves Hamburg and 
Copenhagen Saturday evening, makes 
an mcmigiit stop at Stavanger and con- 
tinues to Reykjavik the next morning. 
Twelve hour's after leaving Reykjavik, 
it lands in New York. Ntonday evening 
the castbound flight leaves New York, 


schedule. Aside from sales boosting. TW.\ 
hopes the plan will help avoid Jast-minnte 

rng passengers when they make their reser- 
vations. Sis people can be seated in ante- 
room inside the vehicle. It is not intended 
for delivery of tickets on reseivations previ- 
ously made bv telephone. The scheme was 
conceived by Tom Hauiet. I'WA sales repre- 
sentative in Los Angeles. 


stops at Reykjavik and arrives back in 
Hamburg Wednesday momiiig, con- 
tinuing on to Stavanger and Copen- 

IaS has seven tourist flights to New 
York weekly. All go through Hambutg. 
Pan American World Airways operates 
one Hamburg-New York tourist flight 
and seven bctwx'cn Frankfurt and New 
York each week. 

To compete with the bigger airlines. 
Loftleidir offers in addition to reduced 
rates, a baggage allowance of 66 lb. as 
rpposed to 44 lb. allowed tourist passen- 
gers by major carriers. Transportation 
to and from the Hamburg Airport is free 
to Ixjftlcidir passengers and accommo- 
dations at overnight stO[>s along the 
l^s-Atlantic route arc paid for by the 

Brazilian Airline Wins 
U. S. Route Rights 

Brazilian Iiitcniational Airliiics has 
non certification to fly to the U.S. 
and is negotiating to buv three Doug- 
ks DC-6BS. 

The new transports arc scheduled for 
delivery by April 1955. llic company 
plans to start U. S. service earlier, fly- 
ing DC-4s to New Yoik and possibh' 
to Chicago via New Orleans. 

Cruzicro. another Brazilian air car- 
rier. has dropped its franchise to the 
U. S. because of failure to get siihsidv. 

Varig may be a later contender for 
BraziJ-U. S- routes. But the airline says 
its recent order for three laickhe^ 
Sui>cr Constellations was not aimed at 
North American service, llie Super 
Connies probably will go into coastal 
South American service, compctingw-itli 
I’anair do Br.isil, a P.in .American 
World Ainvays affiliate. 

Rail Losses Spur 
P.O.’s Airmail Dri\ e 

Higher mail rates for railroads may 
be another spur to Post Office Depart- 
ment's drise for the riglit to ship some 
surface mail by airfreight. 

Tliis was the outlook at conclusion 
of an Air-Rail-Bus-Water Transport 
Panel study sponsored by Commerce 
Department. Robert Murrav. Under- 
secretary of Commerce for Transporta- 
tion, set up the panel within his 
Industry-Government Transportation 
Council to find solutions to the rail- 
roads' mounting deficit on passenger 
train operation. Air Transport Assn, 
participated in the study. 

► Airmail Stimulus— Interstate Com- 
merce Commission reports total rail- 
road passenger-train loss last year at 
$648 million. ICC estimates perhaps 
$64 million of this is assignable to some 



ROVING TICKET OFFICE 
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CAB Names Griffith 
As Enforcement Chief 

Civil Aeronautics Board has named 
Robert L, Griffith, former Delta and 
American Airlines executive and attor- 
ncv. as nevv chief of the CAB Office of 
Enforcement. He succeeds Oliver Car- 
ter, who resigned. 

A major portion of current work of 
the Office of Enforcement has been de- 
voted to prosecuting nonschedulcd air- 
lines for exceeding the Bo.itd's present 
limits on route-type passenger revemio 
volume flown bv’ independent carriers. 

The enforcement chief ha.s some dis- 
cretion as to how soon and how hard 
to crack down on alleged violator.v. 
AA’ashington observers expect nonskedv 
to protest appointment of a scheduled 
.litline man, rather than a lawyer from 
another industry to this job. 

Griffith comes to CAB from the Of- 
fice of Price Stabilization, where he has 
been an attorney-adviser since 1951. 
Prior to that, he was assistant to the 
president of Delta Air Lines (1948-50) 
and secretary and assistant contract 
cargo manager of American (1946-43). 

Correction 

Civil Aeronautics Bo.ircl examiner, in 
recommending approval of the Eastern- 
Colonial Airlines merger agreement, also 
suggested a National-Nortlicast .Airlines 
merger— not National-Northwest as re- 
ported in Aviation Week (June 22, 
p- 94). 


New York-Balboa Case 
Heads for Rehearinji 

'llic two-vear-old fight over what air- 
lines niav contract for one-plane New 
York-South AniCTica tlirough service 
via equipment interchange will not get 
the fast Civ il Aeronautics Board settle- 
ment requested bv the President 
llic White Hoiisc asked tlie Board 
to expedite taking new evidence, but 
Pan American World Airways and 
Eastern Air Lines refused to waive full 
procedural rights at prehearing confer- 
ence (Avi.vtion Week June S. p. 18). 

llicir action may force a complete 
rehearing of the ease. 

Washington ohst 


Tlic c. 


,1 1954 


it the carlica 


: final dc- 


Jian a vear ago when CAB 
rejected an E.ADP.AA interchange con- 
tract on grounds it would pit the strong- 
est carriers against a weaker combina- 
tion of National .Airlines and Braniff 
International .Airwavs. 

President llximan eventually rejected 
the Board decision. CAB reconsidered 
and sent the same opinion hack. Tru- 
man pigeon-holed it. tetumed it to 
the Board when he left the White 
House. CAB then sent it to President 
Fisenhowa. 

Mr. riisailiovvcr sent the decision 
back to the Board again, asking spady 
lip-dating of evidence grown cold since 
the hearings, which were held two years 

^Eastern and Pan American contend 
that .since the original evidence was 
taken. National and Braniff have grown 
and now are able to sbnid up to the 
EAL-PAA combination. 



100-SE.AT DC4 


phase of railroad mail service. Higher 
mail rates may be one answer and dis- 
continuance of some rail-mail service 

Both may further stimulate the Post 
Office desire to get more mail into the 

► Passenger Loss— lire panel is expected 
to recommend dropping many small- 
town passenger trains and stops as the 
major solution to los.ses. Many state 
regulatory commissions have forc^ rail- 
roads to continue services that long ago 
ceased to pay off, the panel finds. Leg- 
islation is proposed to permit ICC to 
overrule state bodies on the question 
of discontinuing uneconomic rail serv- 

ilailroads’ coach and first-class pas- 
senger miles each montli are running 
from 1 to 12% under a year ago. De- 
cline has been steady the past 12 
months. 

Braniff Pins Route 
Acceptance to Subsidy 

Braniff International Airways and 
North Central Airlines revealed in oral 
argument before Civil Aeronautics 
Board that neither may want the non 
small-town route system in the Dakotas 
and Minnesota proposed by CAB. 

The Board started tlic case by sug- 
gesting that Braniff serve the route, 
including several towns in CAB mem- 
ber Chan Gurney’s home state of 
North Dakota. Proposed main route 
would serve numerous intermediate 
towns from Fargo to Sioux Falls and 
from there to Twin Cities. 

BNF says it docs not want the pro- 
posed local service routes unless it gets 
a subsidy. That position attempts to 
make acceptance of the proposed serv- 
ice contingent upon Braniff getting a 
subsidy in its domestic mail rate case. 

North Central asked CAB for the 
proposed routes at the Fargo oral argu- 
ment but admitted it is the least ad- 
vantageous of .several pending route- 
cliangc applications that might 
strengthen NCA's already-sprawling lo- 
cal service .svstem. North Central plans 
to acquire Lake Central .Airline and/or 
Braniff’s local Route 106. 

Braniff wants to get rid of Route 106 
and does not want any more local routes 
added, unless the Board will subsidize 
tliem. Right now, the airline still is on 
a compensatory mail rate of 53 cents a 
ton-mile but is carrying routes that were 
subsidized before Braniff acquired them 
through merger with Mid-Contioent 
last year. 

Certificate on MCA’s Route 106 ex- 
pires in September. 

Both North Central and Ozark Air- 
lines will ask CAB to transfer Route 
106 to their system. A Braniff spokes- 
man says bis airline will not seek re- 


Six-abicast seating permitted carrying 100 
passengers in a DC-4 flight contract labor 
haul between Puerto Rico and New York by 
Flririg Tiger Line lecmtly. This high- 

Seat Co., is designed tor passengers who arc 
"smaller than average size.’’ The installatiOR 
is safe and comfortable. Flying Tiger and 


Burns state. C.VA okayed it after evacuation 
tests showed passengers could clear the pbne 
"in consideiably less than the 100 sec- 
onds permitted.'’ Weight of seab/iiassengci 
place is only 17 lb, Armresti, ashtrays, Ait- 
foam cushioning and a BB-deg, recline fea- 
ture arc included. Rums .Aero Scat Co., Inc., 
Burbank, Calif. 
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DOUCL\S DC-6C is smd fitted out for dual passenger-caigo role. Movable bulkhead can be located at any of four static 


Douglas DC-6C 

• Convertible cargo-coach 
version offered airlines. 

• Movable bulkhead allows 
varying dual-type loads. 

Douglas Aitcraft Co, Santa Monica, 
revealed a new convertible cargo-coach 
plane in its DC-6 series, the DC-6C, 
designed for flexibility of interior con- 
flguration to handle special mixed 
cargo-passengcr route problems. No 
firm orders liave been disclosed. 

Designed around the basic airframe 
and powerplants of the DC-6A Lift- 
master frciglitcr, the new convertible 
can Ik cli;m|cd nithin a short period 
from a coach configittation carrying 76 
passengers and baggage plus 2,400 lb. 
cargo to an interior carrying nearly 13 
tons of cargo. 

► Kcaturcs— I'adlitating the convenion 
arc such special design features as: 

• Lightw'ciglit seals which fold up 
against the wall for the all-cargo ver- 
sion, protecting the window and side- 
wall against cargo damage. 

• Movable bulkhead which can sepa- 
rate passengers from cargo at any one 
ot four stations, allowing variation in 
cargo and passenger load factors. 

• Lightweight folding hatracks, which 
fold into ceiling when plane is used for 

• Food buffet and coat room which can 
he removed during conversion. 

• Cabin lining of tough but neat-ap- 
pcaring laminated Fiberglas panels in 
both configurations. 

• Cabin floor features include; carpet- 
ing sectioned to correspond with mov- 
able bulkhead division points; cargo 
tie-down rings form a 20-in. grid pat- 
tern over entire cabin floor; floor is 
moisture proof to aid in cleaning cabin. 

• Large cargo doors fore and aft. 

ITie DC-6C will have a cruising 
speed of 320 mph., and will take off 
at sea level from a 6,160-ft. runway at 
maximum takeoff weight of 107,000 
lb., the manufacturer states. 
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ICAO Fight 

* U. S. wants to limit goals, 
trim $2.8-miIlion budget. 

* Battle shapes up over 
nonsked foreign rights. 

(McCraw-mit World News) 

Brighton. England— The long atm of 
the Eisenhower .Administration reached 
into thi.s Channel-side resort this 
month, and the International Civil 
Aviation Organization gat a warning to 

Addressing the seventh animal ICAO 
assembly, Robert Miitrav, U. S. L’ndcr- 
scerctarv of Commerce for Transporta- 
tion. claimed: "ICAO's goals can be 
achieved with substantiallv levs nf a 
budget. W'c should ask ourselves. 'Is 
this or that project reallv a job for 
IC.AO? Is it worthwhile?' ’’ 

Specificallv, Murrav told .Avi.stion 
W'eek: "Wi’rc here to sec that ICAO 
is kept out of fields which are the 
rightful provinces of industrv and op- 

► ICAO Soul Searching— The Com- 
merce Undcrs«ret.irv came to the tight 
place at the tight time, for this session 
of tlic Ignited Nations’ specialized 
agency for civil aviation is concerned 
almost solely with the question; 
“Where do we go from here?” The 
.soul-searching will go on for more thiin 
three weeks of committee meetings. 

To get his point across, Aliirrav 
brought a team of 14 experts and four 
observers— far and awav the biggest of 
the 91 national delegations represented 
but "onlv half as big as usual." 

Includ'd were; Civil .Aeronautics 
Board chaimrin Oswald Rvan: J. P.nil 
Barringer, head of State Departnvnt’s 
Transport &• Communications Div.; 
and Harnld A. Jones, former C.AB 
member and very likelv the next perma- 
nent U- S. member of the IC.AO Coun- 
cil. renlaoin" Rear .Adm. P. .A. Smith, 
►t?. S. Fight— -As the asscniblv broke 
up into ts'chnical. economic and admin- 
istrative foinniittccs. it was obvious 
that the LI. S- faces much opposition 
in its drive to curtail ICAO’s activities. 

Biggest battles are slated for tlie eco- 
nomic committee, whicli assigns work 
to IC-AO's .Air Transport Committee. 
It is here the U. S. delegates most want 
to head off projects stronglv favored bv 
other nations. 

► Non'ked Target— One target LL S. 
delegates have is an ICAO proposal to 
convene a conference this vear to dis- 
cuss mc-isiircs that might he t;iken to 
safeguard commercial rights of non- 
scliedulcd operators in the interna- 
tional field. 


This idea is backed strongly bv the 
Dutch and Belgians: both fd,M Royal 
Dutch .Airlines and Sabena Belgian Air- 
lines realize sizeable earnings from non- 
sked operations. They want nonsked 
air carriers to have more freedom to 
land and stop over in many countries. 
Most now requite special permission 
for each nonsked flight. 

Tlie U. S., admitting considerable 
embarrassment in this matter, will op- 
pose the idea on the grounds there is 
no agreement as to what actually is 
meant by “nonscheduled air transport 
operations." 

► Big Goals— A hardy perennial on 
IC.AO agendas is the question of a mul- 
tilateral agreement on commercial 
lights of sclicdiilcd operators. This 
still looks a long wav off. 

“Further progress in this matter,” 
says an IC.AO report, "will involve con- 
sideration of certain important related 
issues such as the avoidance of uneco- 
nomic competition, the achievement of 
fair opportunity for all, and the mean- 
ing of discrimination in the air trans- 
port field.” Tliese big goals are em- 
bodied in the ICAO charter. As a 
practical matter, tliey have defied de- 
tailed agreement so far. 

Some U. S. delegates believe this is 
a good pl.icc to start economizing. 
Others think differeiitlv. Said Dr, Ed- 
uard Warner, IC.AO's perennial presi- 
dent; “Tiierc are special reasons for 
thinking of the possibilitv of finding 
new tspes of useful work in the eco- 
nomic field-" He pointed out that the 
Council of Europe has asked IC.AO to 
call a conference "to study the possibil- 
ities of coordinating European trans- 
port through an extension of ICAO- 
sponsored measures.” 

T'lic IC.AO secretariat also hopes the 
iconomic commission will sanction an 
nncvtigjtioii into fees charged for air- 
port use and for navigational facilities. 

► Innocent Resolution— In addition to 
looking for places to economize. U. S. 
delegates on IC.AO's technical commit- 
tees are keeping a sharp eye on the 
British. 

Great Britain was scheduled to pro- 
pose an innocent-looking resolution de- 
signed to streamline ICAO’s perform- 
ance reciuirements. Tlie U. S. is afraid 
the resolution someliow may prejudice 
the hot issue of jet aircraft requite- 
nients. It is so worded that it could 
mean almost .inything. , 

Ihc British NIinistrv of Civil .Avia- 
tion has taken ICAO very seriously and 
obviously hopes someday to persuade 
the oramizatiou to adopt performance 
standards on their lines. But there arc 
many moves in this chess match, and 
the current one doesn’t look to be verv 
inomentous- 

► Budget Battle— ICAO’s .Administra- 
tive Committee is set to baggie at 
length over the budget. "ITiis seat it is | 
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sue, is one of your richest veins of 
job information-advertising. You 
might call it the "with what" type 
—which dovetails the "how" of the 
editorial pages. Easy to read, talk- 
ing your language, geared speci- 
fically to the betterment of your 

tical data which may well help 
you do a job quicker, better-save 
your company money. 

Each advertiser is obviously do- 
ing his level best to give you 
helpful information, By showing, 
through the advertising pages, 

benefit you and your company, he 
is taking his most efficient way 

Add up all the advertisers and 
you've got a gold mine of current, 
on-the-job information. Yours for 
the reading are a wealth of data 
and fBc;s on the very latest in 
products, services, took , . . prod- 
esses, methods, ^ 

You. too, have a big stake in the 
advertising pages. Read them reg- 
ularly, carefully to keep job-in- 
formed on the "with what” part 
of your business. 
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Slated to require S2.8 million, virtually 
tlic same as last year. In addition, the 
organization cams mote than 5450,000 
from \-atious sources. Of this the 
U. S. puts up less than 2556. -^1 in 
all, the budget is modest by intcroa- 
fional standards and it will be difficult 
for the U. S. delegates to push through 
auv sizeable cuts. 

In addition to its own budget, ICAO 
administers this year slightly mote than 
SI million in technical assistance 
granted by the United Nations Techni- 
cal Assistance .Agency. In the past, 2S 
comitric.s have received cisil aviation 
help of one form or another from 
ICAO. 

Bv and large, the money is spent to 
finance: 

• Teams of experts sent to instruct 
governments on all phases of cis il avia- 
tion from meteorological obsersation to 
airline cost accounting. 

• Fellowships to allow IC.AO members 
to studv in other countries. 

• Broad countn surveys of the needs 
for airports .ind facilities undertaken 
on behalf of .Afghanistan and Thailand. 

One thing tlic delegates seemed gen- 
erally agreed on svas dcsirabilits- of Dr. 
W'amet remaining as president of 
iC.AO. While preferring to retire on 
grounds of poor health, he probably 
will be persuaded to stay on for a 



PRODUCTION 

TESTING 


More ond more major aircraft 
companies are directing their sup- 
pliers to ship valves and other 
pneumatic and hydraulic compo- 
nents VIA AETCO. We test each 
unit ond fag it. We forward op- 
proved unit to the manufacturer 
— retoining the rejects to the sup- 
plier. Result: o great saving of 
time, personnel and space in In- 
spection Departments. 


(400 cycle AC-DO and mechanical. 


lAinMOU 


AIRCRAFT 

EQUIPMENT 

TESTING 

COMPANY 


while, though probably not for another 
three-year term. 

'I'hc assembly elected Sir Frederick 
Tvinms, British representative, as presi- 
dent of the seventh session. Vice presi- 
dents elected: Ian W, F. Bakker, 'ITie 
Xetherlands; II. R. D. Fontenell, Bra- 
zil; J, Paul Barringer, U. S. and Lakshmi 
Chandra Jain, India. — N.MeK 

CAA Cool to ATA 
Re-organization Plan 

Top Cir il .Aeronautics Administration 
sources last week forecast a mixed re- 
ception for the 10-point CAA re-otgani- 
zation program Air Transport Assn, has 
lecommended to Undersecretary of 
Commerce Robert B. Murray, despite 
reports of its broad acceptance. 

Hope is dim for completely eliminat- 
ing the Office of Aviation Safety and 
merging its activities into a more effi- 
cient Aircraft Engineering and Mainte- 
n.nncc Division. Neither dots it appear 
likely that the maintenance organiza- 
tion will be returned soon to aircraft 
engineering, although most aviation in- 
dustry people agree engineering should 
direct maintenance. Civil Service red 
tape appears to hare entangled both 
tliese proposals- 

Elimination of Hawaii as the Ninth 
Region and rc-assignment of its aclivi- 
lics to the combined Western Region 
of the U. S., Region 4, is not considered 
to be likely. 

The recently announced regional re- 
organization is expected to sWnd. 

Other proposals practically accepted 
and implemented: Functions in AA'ash- 
ington personnel; expansion of the pro- 
gram for designated industry cmplovcs 
to supplement work done bv C.A.A 
agents; a working arrangement under 
which C.A.A agents or designees would 
discuss viol.rtions with the nilot and 
carrier before reporting to Washing- 
ton: consolidating international held of- 
fices, and curtailing statistical reports- 


CAB ORDERS 


fjime 10-17) 

Civil .AcTonantics Board proposes to trails- 
let eight trankline city services to Ozark 

Nortli .American .Airlines was turned 
dou-n on its request that the Board delay 
enforcement action for flying more revenue 
flights than CAB'S existing nonsked re- 
strictions permit. North American argued 
that the purpose of the nonsked policy 
investigation is to write new regulations, 
urging delay of enforcement of the old 
regulation until a new one is decided. 

.Alaska .Airlines was permitted to fly a 
single loundtrip on Pacifle Northern Air- 
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lines’ SenttW-King Saliitmi, .Alaska, route 
because PNA did not accept the charter. 

Southern Airways removal from some 
South Carolina towns is final. CAB denied 
petitions for reermsideration of certificate 
renewal order. 

Saboard & Western Airlines was per- 
mitted to flv refugees from Munich to Nesv 
A'ork June 29 because Pan American W'orld 
Airways and Trans World Airlines sub- 
mitted no bids for the charter. 

.Airlrnrs’ proposed increase in cargo salu* 
allon charges was withdrawn, making fur- 
ther C.AB investigation on the subject un- 

.Air 'ftansporl .Assoc. Inc., route appli- 
cations were dismis-sed from ttpns-Pacific 
and West Coast-llawaii route cases at own 
request. Board put the company out of 
common caniage business recently for 
operating more revcmic Rights tlian C \B 
economic restriction allinss at the present 

International .Air Transport .Assn, rusolu* 
tioii was approved, allowing .Avianca to 
make a free Colombia-Gemiany route 
inaugural flight. 

1’rans-Texas Airways authorized to drop 
night service to Helena, Ark,, until adequate 
airport lighting is installed, 

Skycoach .Ailines Agency was ordered to 
stop advertising itself as an air carrier. 
Skycoach consented to a C.AB cease-and- 
desist order to stop using words like "fly 
Skycoach” and the name "Skycoach Air- 
lines" without "Agency, Inc." on the end. 

Intercompany contracts between Ozark 
.Air l ines and Scandinavian .Airlines System, 
et a], approved. 

North Central Airlines got C.AB to delay 
the f’a^o, N. D., service case for con- 
sideration with rencw-jl of Braniff Airways 
unwanted local service Kuiilc 100. 

Northwest Airlines dircetor Leo C. 
lacques interlocking relationship as presi- 
dent and director of Motor Products Coip. 
approved. 

Routes of Alaska, Wien .Alaska, Nortlicm 
Consolidated and Pacific Northern Airlines 
modified in C.AB decisirm of "Alaska Route 
Modification Case." 

Pan American World Airways free 
ground shipment of cargo to airport at 
Seattle was discontinued some time ago, 
V) C.AB dropped an infomral investigation 

Kansas City Shippers .Assn, says it has 
no intention of doing airfreight business; 
C.AB dismissed association from the 
freigiit-forwarder policy investigation. 

Robert Dollar Co. was given perntission 
to biiv control of South Pacific Airlines 
and lease two planes to the carrier. ITol- 
lat's common control of Globe Wireless, 
l.td.. and South Pacific was approved. 

Transocean .Air Lines was gisen permis- 
sion to fly 76 members of Youth for Christ 
Inlematinnal, Inc.. Oakland-Tokyo round- 
trip for S2*l,67> on .Aug. 5. Pan .American 
and Northwest declined the ehartec because 
of previous plane commitments. C.AB 
denied P.A.A and Northwest protests that 
Transoccan should be denied permission to 
make the flight. 

Trans World Airlines was granted ap- 
proval to fly a single load of paxsengers 
Irom Winslow, Atiz., July 1. beCTUsc the 
flight was booked before C.AB eliminated 
Winslow from TW.A’s route. 



Engineers, physicists, designers, technicians — 

/nvestigate the (hallenging 
new oppertonities in the guided m>ssi7e industry 

BENDIX OFFERS EXCELLENT POSITIONS 
IN ITS WELL-ESTABLISHED 
GUIDED MISSILE PROGRAM 

To men inrercsied in she rapidly growing guided missile industry, 
an association with Bendix offers unusual advantages. For here at 
Bendix, guided missile work is not a side line, but a well-established 
program with over seven years of successful development and re- 
search backing up today's operations. 

No finer engineering and production facilities are found anvwhere 
in the industry, and the men responsible for the Bendix guided mis- 
sile program are recognized leaders in their field. Job opportunities 
range from theoretical systems analysis, through product and test 
equipment design and development, to field test and flight evaluation. 


OPENINGS IN: 

Aerodynamics 

Electronics 

Microwaves 

Dynamics 


Hydraulics 
Mechanics 
Serve Mechanisms 
Structures 


LET'S DISCUSS OUR MUTUAL INTERESTS 


Employment Dept, Bendix Products Division 
Bendix Aviation Corporation, 401 Bendix Drive 
South Bend 20, indiono 
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ENGINEERS 

and OTHER TECHNICAL PERSONNEL 

GOOD POSITIONS IN 


AERODYNAMICS I CONTROLS 

ARMAMENT I STRUCTURES 

LOFTING I FLIGHT TEST 

ELECTRICAL INSTALLATION 
POWER PLANT INSTALUTION 
FLUTTER & VIBRATION 
ANALOGUE & DIGITAL COMPUTERS 
ENGINEERING PROCEDURES & PUNNING 


ATTENTION ENGINEERING PERSONNEL 

BOX 6191, DALLAS. TEXAS 
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DESIGN 

RESEARCH 

DEVELOPMENT 


key words Po your employment opportunities at GOODYEAR AIRCRAFT . . . 
pioneer and leader in lighter-than-air craft ... an established and growing 
company building an outstanding technical reputation 


DESIGN ENGINEERING opportunities exist in the fields of airships, air- 
planes, and components, airfromes, power-plant installations, controls, hy- 
draulics, electronics systems, fuel cells, canopies, and wheels and brakes 

DEVELOPMENT of missiles, jet oircraft, and helicopters, electric end elec- 
tronics system, servomechanisms, fiber resin lominites, and many other 
,iroject$ present an urgent need for copable engineers 

WELDING ENGINEERS, civil engineers, mechanicol engineers with ability 
in metals fabricotion, and industriol engineers experienced in time study 
ore needed. Job opportunities olso exist for technicel editors and illustrators 

POSITIONS are open at several levels, and inquiries ore also invited from 
recent graduates. Salaries are based on education, ability, ond experience 


PAID VACATIONS, free group life insu 
poid sick leove, company-sponsored ps 
free parking are among the focilities 


e, a good hospitalization plan, 
n plan, planned recreotion, and 


A FRIENDLY CITY, Akron, Ohio, i: 
industrial region 


:oted in the center of the midwestern 
ire future, write, giving details, or request 
C. G. Jones, Salary Personnel Department 
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STRUCTURAI 

PROJECT ENGINEERS 


Positions are available at supervisory level for 
engineers with 8 to 10 years of aircraft structural 
experience. These positions involve responsibility 
for stress analyses and the structural integrity of a 
specific mode! aircraft or major modification of 
experimental and production aircraft. Job duties 
require the ability to direct structures personnel and 
coordinate their work with other engineering groups. 
Moving allowance and liberal employee benefits 
provided. Housing readily available amid the excel- 
lent recreational and cultural facilities in the Dallas 
metropolitan area. If interested in further considera- 
tion for employment with this thirty-five year old 
designer and builder of Naval fighter aircraft, submit 
resume to: 


Encineering Personnei. Section 

Chance Vought Aircraft 



ADVANCED PROJECTS OPEN 
NEW CAREERS AT RYAN 


* Airfrome Designers 

* Stress Analysts 

* Fewer Plant Engineers 
*Aaradynami(itls 

* Eleelrenie Engineers 

* Draftsmen and leftsmen 


Replies to 

Director of Engineering 
will be held in stnci confi£ne» 

AERONAUTICAL COMPANY 



DIVISION OF UNITED AIRCRAFT CORPORATION 



MECHANICAL 
EN6INEERS 
SPECIALIZED IN 
SMALL MECHANISMS 

PHYSICISTS 


SALARIES OPEN 


Research and Development 


THE RALPH M. PARSONS COMPANY 
ORAODOCK HEIGHTS. MARYUNO 


DRAFTING 

INSTRUCTOR 

Must be copoble in instructing 
layout men and advance classes 
in Engineering Drafting. Prefer 
have degree in Mechanical Engi- 
neering. Permanent position — 
Solory open. Position in Midwest 
with one of the country's oldest 
and largest Mfg. Corporotions. 
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SHORTLINES 


^Aviaoca now Hii-s nonstop all-cargo 
service Uiaini to liarranquilla. Colom- 
bia, and ihencc to Bogota, three times 
a wecli. 

> British £iuO)>can Airways claims 
9292,000 profit flying at 75?c of e.ipac- 
itv the finrt month of operation with 
the first five of 26 turboprop Vickers 
N'iscounts on order. . . . Company says 
the Viscount’s break-even load factor 
oil BKA routes is 55%. , . . BEA Vis- 
tounls fly 1,000 mi. London-Romc with 
■i7-scat capacity in .schednled time of 3 
hr.. dO min. 

h Cubana has purchased three Con- 
stcllaHoui for trans-Atlantic seirice. 

^ Finnish National Airlines has re- 
ceived its third and final Consait 3-10 
for Hebinki-Stockholm scrv’iee. 

^ Honducas is the 60th member of 
International Civil Aviation Oegani- 

> Korean National Airlines plans to 
buy a DC-d to compete with Northwest 
Airlines on Korca-}apan routes. KNA 
now flics two DC-3s. 

^I.ogan Internationa! Airport has ap- 
proval of Massachusett.s /Urport Man- 
agement Board for a modem 119-ft- 
control tower. 

> Northwest Airlines president Har- 
old R. Harris lambasted proposals by 
I WA and PA.A to serve the Far East 
as an "act of cannibalism" that would 
i!c\eiiit NWA's routes. At a CAB hear- 
ing mi the trans-Pacific tcncw-al case. 
Harris called for “the sort of competi- 
tion that safeguards the interest of the 
Iraveler. the shipper and the U, S, postal 


► Pacific Northcni Airlines savs its Mav 
traffic of 943,280 ton-miles topped ih 
previous record of August 1952 by 6%. 
■Air cargo caused most of the gain. 

► Panagra reports April cargo revenue 
of $112,000 was up 19% from 1952. 

► Piedmont Airlines says its May vol- 
ume of 5,063,837 passenger-miles set 
.1 new record for any local service line 
for any month. 

► Resort Airlines next month starts its 
biggest route expansion to date, with 
extension of Miami-and-Ciribbean va- 
cation service to Chicago. Detroit, 
Cleveland and Pittsburgh. Previously, 


Atluntir Cargo Permit 

Aimork, t,td., non-subsid:74sl 
British airline, has applied to CAB 
for a foreign air carrier permit for 
veliediiled trails- Atlantic cargo serv- 
ice to New T'ork. C.AB approval is 
jssiircxi under terms of the Britisli- 
U. S. bilateral air agreement. 

CAB. nieanwiiilc, is in its sev- 
enth year of deliberation over 
whether to permit one or more 
U. S. carriers to give non-subsidized 
trans-Atlantic cargo service. 

.Airwork got British certification 
for sclicdnicd trans-Atlantic cargo 

start 0 |)crating this route on a regu- 
lar ba.sis until it acquires more 
planes, a British Embassy official 
says. Present equipment is the 
A'ickers Viking. 

Ainiotk is an independent car- 
rier, It flies scheduled passenger 
and ca^o service from England to 
the Middle East and East Africa, 
and docs charter business elsewhere. 


Resort flew from East Coa.st cities onlv. 
Summer schedules list H Caribbean 
stops available- . . . Company offers 
connecting service for Midsvest pas- 
sengers on its cruises via other carriers 
to Miami at the same package-tour 


► Scandinavian Airlines System has 
eight of its H DC-6B.S it ordered. . . . 
Company plans no more trans-Polar 
fliglits until it gets regular U. S. and 
Canadian permits. 

► Slick Airways announces eastbound 
freight-rate cuts of 15-20% on ftesh 
fruits and legctables from California. 
. . . Company now flies four new Doug- 
las DC-6 As plus 20 C-46s. 

► Swissair is discussing inauguration of 
service to South Ainctica. 


Airline Insurance 

Ciiil Aeronautics Board says 
most airlines now have adequate 
insurance "to cover possible claims 
arising out of injury or damage to 
passengers and to persons on the 
ground." 

CAB dropped a proposal to re- 
quire certain airline insurance 
minimuins because most airlines 
subsequently volunteered adequate 
insurance coverage, and the Board 
also found possible statutory limits 
on CAB power to require such 
insurance. 


,nc 29-Iuly 2-Semi annual roeetStig. Amer- 
ican Society of Mechanical Knginecis. 
Hold Sutler. Us AtiMlcs. 

Iv 1-3-Annunl meeting of Uniwrtity 
.’Vviation .Assn., National OoHege of F.dii- 

uK '3°7-Scvcnth All-Women 


AVIATION CALENDAR 


dude 




ip club i 


e. Mass., 


ly 9-12-Sixt 
position. Dctioit-Waync Major Airport. 

Iv 15-16-IAS Annual Summer .Mcctin?. 
Honors Dinner, f.AS Building, Us .\ii- 
gelcs, Calif. 

ly 18-19-Air review roniniemotating aOtli 
anniversary of powered flight and 2sth an- 
niversary of Kastem Air Lines. .Akron. 
Canton (Ohio) airport. 

Iv 27-Atig. 2-1953 model airplane cham- 
pionships. U. S. Naval Air Station, Wil- 
low Grove, Pa. 

ig. 2-AinariUo. Tex.. Jaycee Ait I jir, 
observance of >0lli annivetsaty of posured 
fliglit. T'radewind .Airport. 

Aiig. 3-8-Uurth animal cosgress, Inlcraa- 
tion.il .Aslroiioniical Federation, Zurich. 

9-21-Wcstcm Electronic Show and 
_,..vcntion. San Francisco. 

Aue. 19-2-f-Seventh Intcmatioiul Model 
Plane Contest, sponsored bv Plvmoiilh 
MoKir Corp., Selfridge AFB and Belle 
isle. Detroit- 

Aug. 25-Opeiilng of the ninth kgaj Mill- 

tioii Organization, Rio de Janeiro. 

Sept. 5-7-National Aircraft Show and 50th 
anniversary of powered flight. Davtoii 
(Ohio) Municipa'l Airport. 

Sept. 7-13-1953 SBAC Coronation Year 
Hving Display, Faml»tough, Hampshire. 
Sept 7-17-Fourth International 

and IAS. Undon. 

Sept 21.2S-Eighth Natiqr 


Exhihi 


it Societ 


- . 1, Chicago. 

Sept. 23-24-1953 meeting of Aircraft Spark 
Plug and Ignition Conference. Champion 
Spark Ping Co., Toledo. 

Sept 28-30-Ninth annual meeting. Na- 
tional Electronics Conference. Hotel 
Shennan. Chicago. 

Sept. 29-Oct. 3-National Aeronautics 
Meeting, Aircraft F.nginccring Display 
and Aircraft Production Komni of the 
Society of Aiitomotnc Engineers, Hotel 
Slatler, Us Angeles. 

Sept. 30-Oct 1-Aircraft electric equipment 
conference. American Institute of Elec- 
trical F.n|ineets, Seattle. 

Oct. 8-9-New England section meeting. So- 
ciety of the Pbstics Industry, Inc., Equi- 
nox House, Manchester, Vt. 

Oct. 10— England-Christchurch (New Zea- 
land) air race, with speed and transport 

Oct! 28-30-AiinuaI eoiivcntion of South- 
eastern Airport .Managers’ Assn., Marlin 
Beach Hotel, Ft. Lauderdale, Fla. 
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SPAR MILLING COMPANY 

announces 
Open Capacily 
to schedule 

all types of spar milling 
for delivery commencing 
SEPTEMBER 1, 1953 
P.O, BOX 1713 
Bridgeport, Conn. 
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JOHNSON RESEARCH CORP. 

Dept. S3, eroodwav, Bethpoge, N. Y. 


CARBON BRUSHES 
For All Accessories 

Wrll» for lief 

CARBON PRODUCTS CORP. 



North Aiiieriraii 
Aviation, Inc. 

DEPT, to, ENGINEERIXD PERSONNEL OFFICE 
LOS ANGELES INTERNATIONAL AIRPORT 
LOS ANGELES AS, CALIFORNIA 
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NORTH AMERICAN HAS BUILT MORE AIRPLANES 
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EDITORIAL 


TWA's Revitalized Management 

■'W'liat top airline executive lias done the outstanding 
job for his compam- in the past few scats?" we have 
been asking our friends in ait transportation and finance 
over the past 60 days. 

"Ralph Damon" has been the most frequent answer. 

^\’hich reminds sou 
that es erywhetc you go on 
the Trans World Airlines 
ssstem it seems President 
Damon has either just 
sisited or is expected 
iinniinentls’. and appan 
cntly es ers 'I'WA an|)loyc 
knnss's him and is proud 
of it. Ilis New York 
office sasa he traseled a 
little oscr liO.OOO mi, last 
'Car and ssill equal or 
exceed that figure in l<)5s. 
has gone through 
Ralph S. Damon a resuhition since Ralph 

S. Damon sv.is elected 

president Jan. Is, 1949. 

,\t tiiat time the company ss-as facing serious fimincial 
problems. P'ot three consecutis’C years it had chalked 
up deficits, with a cumulatis’e net loss of nearly $19 
million for the period. 

.Morale ss-as losv. and es-erywhere in the iiidiistrv 
sou heard it C|uestioned whether TWA could siirsive. 

Now. more than four years later, the modest Daiuoii 
could— but sson't— point out an imposing record of 
accomplishments that demonstrate the substantial 
rccosery his administration has achicsed. There is a 
marked iniprosenicnt in operations and organization, 
and a healthy morale is csident everysvhere. .And vou 
recall suddenly that it svas the same Damon svho svas 
called in and put Republic Aviation Corp. on its finan- 
cial feet after it ssas taken over from its original manage- 

The Damon record at TWA can be demonstrated in 
cold, but vers- meaningful, statistics. 

For example; 

For the four years ended Dec. 31, 1952, the companv 
rqsorted cumulatis-e net income totaling S26.9 million 
or better. AATiile earnings provided the bulk of funds 
for the properts- buildup, considerable new- money was 
brought into the company bv various financing opera- 

From February 1949 through November 1952, in three 
separate stock flotations, a total of about SI5 million 
was added to TM'.A’s equity funds. This excludes aa 
improvement in the capital structure resulting from con- 
versions of a SIO. 3-million subordinated note issue into 
common stock in .August 1948. 

In fairness, hossever. it should be noted that working 
capita] balances were reduced from $9.2 million at the 
1948 yearend to S3.9 million at Dee, 31. 1952, thus pro- 


viding some $5.3 million tovs-ard capital c.xpenditurcs. 

The funds generated by these various means were 
largely applied to augment lAA'.A's properties, prima- 
rily its aircraft fleet. 

At the end of 1948, total property and equipment 
was shown at a net valuation of $45.9 million, with air- 
craft consisting of 33 Constellations, 12 DC-4s, 64 DC-3s 
and five old Boeing Stratoliners. 

Four sears later this same property account more thai, 
doubled to $92.3 million with a decided impros ement in 
the aircraft fleet— comprising 68 Constellations, !0 Super 
Constellations, 40 Model 44)-4s, and 12 Model 2-0- 2As. 

In the process, a major transition has also taken place 
m the company’s capital structure. At Dec. 31, 1948, 
total debt amounted to $54.1 million, against a revised 
equity jMsition of $10.2 million, or a debt ratio of 5.4 to 
I— described in financial circles as "an extremely im- 
hciilthy situation." 

Bv Alar. 31, 1953, while debt totaled $36.9 million, 
equity was bolstered to $50.3 million, making a debt 
ratio of almost 1 to I, a vastly iinptosed situation. 

TW’A’s financial retoverv is considered by Wall 
Street ubsersers as even more remarkable in tlie face of 
flic hcavv- debt capitalization thrust upon it by an insur- 
ance company in a 1946 financing operation. This, 
according to financial circles, created a disjointed, heavy 
debt structure with a thin eqnits- position which plagued 
the company during its difficult years and sliackled its 
subsequent equipment acquisition programs. 

For example. Wall Street people point out that TWA 
has had to create debt senior to tliat held by the insur- 
ance companv-. Various chattel mortgages were required 
to finance its postwar re-equipment program. TWA is 
the only carrier in its category (the “Big Four" and Pan 
.American) which has debt ’ of the chattel mortgage 
varietj’. 

.Actually, a burden has been placed on the company 
as a result of this past financing pursued b\- the insur- 
ance firm. The scale of debt maturities for the next few 
sears is heavy and is covered by only a slight margin 
in projected cash throvvoffs. This means that any addi- 
tional equipment expansion must be provided through 
new financing and from earnings, and it would not 
surprise the financial fraternity if— w-ith debt maturities 
in 1955 and 1956— a refinancing operation may be con- 
sidered. 

Tlierc is no doubt expressed, howcsei, as to the 
abilib- of the Damon management to cope with its 
financial and other operations problems. 

TWA is aggressive and has showm a definite willing- 
ness to assume calculated risks to broaden its markets— 
an attitude that is not discernible often in the major 
companies in the air transport industrs-. In becoming 
tlie largest operator of aircoach in the United States, 
’I'WA has, for example, demonstrated it has the ability 
to assume leadership in a highly competitive endeavor. 

TWA’s revitalized management under Ralph Damon 
rqjresents an outstanding record of achievement. 

—Robert H. Wood 
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facility produces 

better aluminum 
extrusions 

One plant and one responsibiliiy delivers extruded or com- 
bination extruded and pressure forged parts to you more 
dependably and faster. 

Harvey offers industry an integrated facility at one loca- 
tion which shortens the process from idea to finished product. 
Management, service, engineering, design, dic-making and all 
production operations are closely knit into one eflicient team. 

Responsibility for accomplishment of the specified stage 
of finish rests with us up to and including safe delivery at 
your plant. 

Our staff of field engineers is always at your call to 
arrange the service wliich best suits your needs, 

THE MOSI Of ALUMINUM. ..rOA INDUSmY 




FINGERS OF SOUND probe metal parts for hidden faults as Allison engineers use the Ultrasonic Reflectoscope 



It is important that the metals used in critical jet engine 
parts he completely free of even the tiniest flaws. To 
eliminate the possibility of minute defects that even 
X-ray testing will not reveal, Allison engineers rely on 
an ultrasonic reflectoscope to test parts. 

Allison was the first aircraft engine builder to use this 
unique means to search out sidisurface faults. Here’s 
how it operates: High frequency sound waves are sent 
into the metal part under test, and flaws of a rejectahle 
nature cause “echoes” which are electrically recorded 
on a screen. This “sound advice” enables Allison to 
detect hidden imperfections that could not be discovered 
any other way. 

Tests like this are another reason for Allison leader- 
ship, because they are typical of the thor- 
oughness that pays off in greater depend- 
ability and has won the confidence of 
jet pilots of many nations. 


Several engine pieces, like this J33 com- 
pressor, receive 100% Ultrasonic inspection 


World's most experienced designer and builder of aircraft turbine engines— J35 and J7I Axial, J33 Centrifugal Turbo- Jef engines, T38 and T40 Turbo-Prop engines 



